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new savings . 


for expansion joint users 


Cross-section of Gun-Pakt feature. To The Yarway Type W Gun-Pakt Expansion Joint has 

= Rate gh ag be ced an improved one-piece design of body and gland and 

slots at bottom of cylinder. ate improved method of packing that provide new main- 
tenance economies and greater operating efficiency. 

Bolted joint between body and gland is eliminated; the 
steel body includes gland and guide. Shorter face-to-face 
dimensions are possible. Improved angle of packing guns 
makes them more accessible and permits injection of the 
special plastic packing directly into packing space. 

The famous Yarway Gun-Pakt feature permits addition 
of packing under full steam pressure. No need for costly 
shutdowns to repack. 

Sizes 114” to 30’’, pressures 150, 300, 400 psi. Single 
or double types, flanged or welding ends. 

For full description, write for new Yarway Bulletin 
EJ-1916, 


YARNALL-WARING COMPANY 20” Yarway Type W Gun-Pakt 


128 Mermaid Avenue Joint with base, single type, 
Philadelphia 18, Pa. welding ends, 8 guns. 


BRANCH OFFICES IN PRINCIPAL CITIES 


1 Good way to Apecify 
Crpankion Jou 
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A Quick Look 


at This Issue 


These handy digests permit checking [Yj 
the articles you want to read first. 


Perforated Trays Designed This Way . . . 

This report pulls together the most reliable in- 
formation available for the design of perforated trays. 
For suggestions on handy work sheets to carry out 
actual design calculations, turn to Page 103. 


in California: Petrochemical Boom? .. . 
Here’s an historical review of California in the 
over-all petrochemical industry. Actually starting in 
1931 with synthetic ammonia production, the industry 
has experienced some retrenching since World War II. 
This is background information for+your planning 


file. Turn to Page 119. 


Applied Hydrocarbon Thermodynamics 
(Part 2) . . . This part will bring you up to 
date on equations-of-state, compressibility factor 
methods, mixture charts, etc. You'll want to refresh 
your memory with this information so that you'll be 
ready for the newer material starting in Part 3 next 


month. See Page 123. 


How to Design Static Adsorption Beds . . . 
Here are the equations for factors involved in the 
design of static adsorption beds, These beds may be 
used to decolorize, purify, or finish a range of petro- 
leum stocks. Check this article before you start on 
your next adsorption bed design problem. Page 131. 


Charts Make Cat Cracker Balance Easier. . . 

Here is a close look at the variables involved in a 
fluid catlytic cracking unit. You can use the charts to 
test unit data or to examine the factor affecting re- 
generation temperature. Page 135. 


Equilibrium Data Now Available for Cyclo- 
hexane . . . Here is a practical method for 
calculating the vapor equilibrium constants for pure 
components. Data for cyclohexane are presented to 


Please Turn Page => 





A Quick Look at This Issue . . . 





show you how the method works, The next time you 
are unable to find equilibrium data, calculate your 
own. Turn to Page 143. 


Reinforced Opening Design Simplified . . . 
Use this data sheet for fast, accurate calculations 
when working with nozzles in a shell or head. A com- 
posite drawing of the condition and the appropriate 
formulas are included. For complete details, see 


Page 146. 


Analyze for Ba, Ca, and Zn This Way... 

An extraction-titration method has been devel- 
oped for the determination of barium, calcium and 
zinc in lube additives and oils. It is rapid enough to 
apply to quality control in manufacturing, and ac- 
curate enough to use as a referee. Page 147. 


Know Your Asphalts (Part 6) . . . Here are 

five more important tests for asphalt quality. 
These are the most controversial, and their interpreta- 
tion affects asphalt selection. Another addition to your 
asphalt data book, Turn to Page 150. 


Centralize Your Spare Parts Program .. . 

It’s impractical to have a spare part for each 
piece of plant equipment. But, here’s a system that will 
tell you how to keep the minimum number of spare 
parts on hand to give protection in case of equipment 
failure. For’complete details, turn to Page 151. 


Terephthalic Acid from Xylenes . . . Four 
[] commercial routes for oxidation of p-xylene to 
terephthalic acid are discussed. Process variables and 
their effect on yields are compared. Feed preparation 
can be important if a value can be assigned to 
o-xylene. Before you select a TPA process, see 


Reduce Thickness by Overstrain? . . . By 

working to the highest degree of stress, achieved 
through overstrain, vessel wall thickness can be re- 
duced. Here is a method for calculating the most 
advantageous degree of overstrain. Add this to your 
vessel design notebook. Turn to Page 163. 


The Elusive Art of Thinking . . . There is 

growing concern that too many industry execu- 
tives are reluctant to think. Here are the reasons why, 
plus some think “stimulators” guaranteed to stretch 
your brainpower to the limit. Test your thinking 
ability on Page 199. 


How to be a Man of Letters . . . Business 

letters reflect on both the engineer and the re- 
finery. Even though this is generally known, too many 
engineers are still writing letters that include words 
and phrases of 1890 vintage. Actually, it is easy to 
write a letter that is a credit to you and your com- 
pany—just follow the five simple rules outlined on 


Page 202. 


Do You Use Work Simplification? . . . Here is 
CJ a time and money-saving program tailor-made to 
help supervisors eliminate bottlenecks, low output, 
backlogs, overtime and low morale. Be sure to check 
this work simplification plan—you may decide to use 
it in your refinery. Turn to Page 206. 


How to Determine Training Needs. . . Super- 
CJ visors have no problem finding good refinery 
training projects. The potential is almost unlimited. 
However, there is one big problem—to determine the 
type of training that is needed most, And even that 
problem can be a small one if you follow the excellent 
plan explained in detail on Page 211. 


Subscribers should notify us promptly of any change in 


address. 


Six weeks notice is required if you want to be sure of 
getting all copies of Petroleum Refiner without a skip. 
Remember—Copies we mail to your old address will 


changing 
your 
aldress 


extra postage. 


not be delivered by the Post Office unless you pay them 


When sending the change, be sure to give old as well as 
new address and if possible, enclose an address label from 
a recent wrapper of the magazine. 


Use this address: 


Circulation Department 
Petroleum Refiner 
Box 2608, Houston I, Texas 
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We Get Some Help 


THESE ARE THE INDUSTRY MEN who sat 
with PerroLeuM REFINER editors during their an- 
nual editorial conference held last December in Rock- 
springs, Texas. Here PR’s past, present and future 
editorial content was carefully evaluated and plans 
laid for reading content that parallels reader interests 
and needs. 

These conference have been a part of PR’s edi- 
torial planning for many years. In addition to the an- 
nual “brain picking,” industry guests are invited to 
such group meetings throughout the year when spe- 
cial issues or special reports are considered in detail. 

The group pictured above, | to r, shows Howard 
Halff, Houston, of The Texas Company’s gas engi- 
neering group; J, D. Wall, assistant mechanical su- 
perintendent, Magnolia Petroleum Co., Beaumont; 
James A. Goolsbee, process engineer, Tellepsen Petro- 
Chem Constructors, Houston; J. F. Horner, assistant 
director, Research and Development, American Oil 
Co., Texas City; and A. E. New, technical director, 
Escambia Chemical Corp., Pensacola, Fla. 


The Supply's Big, But— 


THAT ZENZ REPRINT (an eight-part series 
dealing with Fluid Catalyst Design Data which ap- 
peared in PR commencing last April) is getting a big 
play, we are told by our Mr, Reprint Sales, And well 
it should be because there in one handy booklet you 
have an up-to-date orientation and appraisal of re- 
cent developments in fundamental studies in fluidi- 
zation which ties together many loose ends of the 
subject. It’s yours for $1. per copy and you don’t 
have to hurry because the reaction to the articles as 
they appeared told us that there would be a big de- 
mand for the reprints and we had quite a batch 
printed. But, if a couple of months from now you 
want one and the “Supply Exhausted” sign has been 
hung out, don’t fuss at us. When they are gone, the 
thin air just won’t produce *em! Address Reprint De- 
partment, PeTRoLeUM ReriNner, Box 2608, Houston 

We still have a stack of PR’s highly regarded 
Petrochemical Handbook which appeared in the No- 
vember issue. And in their case, too, they won’t be 
available forever; so we suggest your order (at $1. 
per copy) be started Houstonward right off. Use 
same address as above. 





—Photo courtesy Standard Oil Company {N.J.) 


How preheat makes a “30-hour day” 


When you add a Ljungstrom® Air Preheater, your on- 
stream stills can give 30 hours of normal production in 
every 24 hours. That’s more than an extra week of produc- 
tion every month! 

The reason is that Ljungstroms recover valuable BTUs 
that are normally dissipated up the stack. By putting this 
heat back to work, higher flame temperatures are gener- 
ated, heat transfer rates increased. You can save one barrel 
of fuel in every five, stay on-stream months longer because 
slag is virtually eliminated. 

LJUNGSTROMS ARE WRITTEN OFF FAST 
A Ljungstrom can pay out in nine months or less! The 
many other advantages show why: use of fuels you for- 
merly threw away .. . more economical furnace design 


with no need for convection surfaces ...minimum slag... 
shorter turn-around time... higher quality product (aver- 
aging 2 octane numbers higher than previously). 

Detailed information is available. Learn about Ljung- 
strom’s compactness, easy inspection, simplified cleaning. 
minimum maintenance, and the amazing economy and 
reliability story. Just call or write the Air Preheater 
Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regener- 
ative counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste 
gases to the incoming cold air. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, WN. Y. 








MATCHLESS STEAM HOSE 


Keeping a raging killer under control 


Scalding steam is a powerful work-saving servant—but 
let it get out of hand and it can mean sudden death. Yet 
this valuable, though unruly demon is tamed by a hose 
that is absolutely safe—U.S. Matchless® Steam Hose. 
This hose cannot burst—even with steam pressures up 
to 200 pounds. After long, safe service—far longer than 
ordinary steam hose —the wall structure, instead of 
bursting, allows a trickle of steam to merely leak 
through—reducing the pressure and giving plenty of 
notice that a replacement is finally vol Safety coun- 
cils give U.S. Matchless their full approval. 


Mechanical Goods Division 


U.S. Matchless Steam Hose is used in steam lines in 
every kind of industry. For such a husky hose, it is ex- 
tremely flexible and easy to handle. The tube is made of 
specially compounded stock to provide high resistance 
to heat; the carcass is of braided mild steel wire to give 
outstanding strength, flexibility and ductility; a syn- 
thetic rubber cover resists heat, oil and weather. 

U.S. Matchless Steam Hose is obtainable at any of the 
28 “U.S.” District Sales Offices, at selected distributors, 
or write us at Rockefeller Center, New York 20, N. Y. 

In Canada, Dominion Rubber Co., Ltd. 


United States Rubber 


See things you rféver saw before. Visit U.S. Rubber’s New Exhibit Hall, Rockefeller Center, N.Y. 


© 
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THE AMERICAN PLATINUM WORKS 
NEWARK, NEW JERSEY 


HANOVIA CHEMICAL & MANUFACTURING CO. 
NEWARK, NEW JERSEY 


AMERSIL CO., INC, IRVINGTON SMELTING & REFINING WORKS 
HILLSIDE, NEW JERSEY IRVINGTON, NEW JERSEY 


BAKER & CO., INC. 
NEWARK, NEW JERSEY 


D. E. MAKEPEACE COMPANY 
ATTLEBORO, MASSACHUSETTS * 


EAST NEWARK INDUSTRIAL CENTER, INC. NATIONAL ELECTRIC INSTRUMENT Co. 
EAST NEWARK, NEW JERSEY ELMHURST, NEW YORK 


THE H. A. WILSON COMPANY 
UNION, NEW JERSEY 


> 


ENGELHARD INDUSTRIES ANNOUNCE 


THE CONSOLIDATION OF THE DOMESTIC AFFILIATED 
COMPANIES LISTED ABOVE UNDER A 
UNIFIED CORPORATE MANAGEMENT. THEY WILL 
HENCEFORTH BE DESIGNATED AS DIVISIONS OF 


ENGELHARD INDUSTRIES, INC. 


ENGELHARD INOUSTRIES OF CANADA, LTD., TORONTO @ENGELHARD INDUSTRIES OF QUEBEC, LTD., 
MONTREAL * ENGELHARD INDUSTRIES, LTD., LONDON @ ENGELHARD INDUSTRIEN A.G., ZURICH @GLOVER & GOODE PTY., LTD., MELBOURNE ®GLOVER 
& GOODE BASE METALS PTY., LTD., MELBOURNE @ SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S.A... BOGOTA @ INDUSTRIE ENGELHARD $.P.A., 
ROME « THE DEVELOPMENT AND INVESTMENT COMPANY OF SOUTH AFRICA, LTD., JOHANNESBURG @ AZOPLATE CORPORATION 
CHARLES ENGELHARD: INC.* NUCLEAR CORPORATION OF AMERICA, INC, @SOUTH AFRICAN FOREST INVESTMENTS. LTD, ®ACME TIMBER INDUSTRIES, LTD. 





REGENERATES IN SITU! 








Higher octane levels and 
| longer catalyst life... 
with, existing equipment 


...merely by replacing with 
Sinclair-Baker RD 150 
Platinum Catalyst 









If you have the proble: 

octane rating and producti: 
equipment, investigate the u 

of Sinclair-Baker RD 150 Platinu: 
Its efficiency in producing impo. 
at high octane levels is a mat 
long period of RD 150 operation | 
other catalyst . . . further, it is re 
Cost is sharply reduced to . 


A Baker representative will be gla 
tailed information, upon request 


fidential nature are of course trea, 
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DEOXO® PURIFIER... 
provides low-cost catalytic 
purification of hydrogen and 
other gases to the extent of 
less than one part oxygen per 
million. Requires no operating 
expense, no maintenance, 

RUPTURE DISCS aoe no reactivation, no auxiliary 
discs of precious metals, heating, no water cooler. 
resistant to most corrosive agents Extremely simple 
a and unattacked under conditions installation. 
that base metals could not 
withstand. Specific physical 
properties ensure bursting only at 
the predetermined pressure. 








SUPER-SENSITIVE DEOXO™ 
INDICATOR . . . for measuring 
oxygen or hydrogen present as 
impurities in other gases. 
Accurately indicates from 
0.0002% to 0.0200% (2 to 200 
parts per million) oxygen, and 
from 0.0004% to 0.0400% 
hydrogen. A dual range 
permits measurement of 

up to 0.25% oxygen 

orf So 





a wide variety of forms and sizes for 
‘rposes, made of platinum or any de- 
rucibles, reshapers, triangles, dishes, 
‘hodes. 








‘£77 INC. 
2, NEW JERSEY 
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Swartwout revolutionized process control 
when it first introduced the AutroniC Control 
System in 1951. All limitations of the past 
were immediately swept away. 

Impossible performance specifications be- 
came a reality. Zero hysteresis, infinite sensi- 
tivity and no signal lag became tangible 
qualifications that only this new instrumenta- 
tion concept could fulfill. 

Again in 1957, Swartwout amazed industry 
by producing the Unitized AutroniC design. 
Years ahead in its field . . . no control instru- 
ment has ever been as completely unitized. 


SWARTWOUT AutroniC® INSTRUMENTATION 


SECOND MAJOR BREAKTHROUGH IN SEVEN YEARS 
THE UNITIZED AUTRONIC CONTROLLER 


No controller has ever been as practically 
unitized in terms of flexibility and the simplest, 
easiest maintenance ever. 

Every component section plugs in. They’re 
all interchangeable. A simple indicator be- 
comes a sophisticated recorder-controller in 
minutes and without tools. 

In performance . . . maintenance . . . flexi- 
bility, you’re years ahead with AutroniC In- 
strumentation. And, you'll stay ahead because 
of Swartwout continuing leadership in the 
control field. 


4 new bulletins describe the Unitized AutroniC 
System. Request Bulletin Series A-801. 


-..world teader THE SWARTWOUT COMPANY 


SWARTWOUT 18511 EUCLID AVENUE, 


electronic proce 


instrumentati« 
6" CLEVELAND 12, OHIO 


Ll 
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Behind every Clark Compressor and Gas Turbine is 
an ENCYCLOPEDIA OF EXPERIENCE 


The performance of a manufacturer’s products over 
the years reflects the knowledge and skills of their 
builder. This compendium of engineering wisdom at 
Clark Bros. Co. can best be described as the Clark 
encyclopedia of experience. 


The field performance of Clark’s heavy duty com- 
pressors, and the engines and gas turbines which drive 
them, has earned for Clark the reputation of building 
“precision by the ton’. Clark engineering, supported 
by the Clark encyclopedia of experience, is responsible 
for this performance and precision. 

From Clark’s vast experience, the needs of industry 
for ever better machines have been met. From it have 
come the many Clark contributions to the petroleum, 
chemical, and process industries. 

It was the Clark encyclopedia of experience which 
was responsible for: the balanced/opposed principle 
for compressors... the world’s first 2-cycle turbo- 
supercharged gas-engine-driven. compressors and the 


COMPRESSORS 


oil seal that made centrifugal compressors practical. 


These are but a few of the “firsts” and of the develop- 
ments, plus the precision and performance, with which 
Clark engineering is credited. All stem from the Clark 
encyclopedia of experience. 

If you use air or gas, you can get full information 
about Clark products to serve your industry by call- 
ing your nearby Clark engineer. Or write Clark Bros. 
Co., 1301 Lincoln Avenue, Olean, New York. 


CLARK BROS. CO. 


One of the Dresser Industries 
Sales and service outlets in principal cities throughout the world 


GAS TURBINES 
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Y2"* mounting bolts 

“— zero adjustment 
“~~ sensitrol reset button 
“~~ pilot light 
“~~ alarm light 
—— power switch 
“=~ horn cutoff switch 

— exhaust connection 
—— fuse 
“~~ flow meter 


™~ terminal strip 
with insulator cover 


.* ¥," SAE flare fittings 
fresh air inlet } for 1.4°.0D x 035 


wall copper tubing 
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New M-S-A®* Explosilarm is small, completely 
self-contained Combustible Gas Alarm—features 
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low cost and low maintenance 


Employed here, in the design of the 
Explosilarm, is over 30 years of MSA 
experience in the field of combustible gas 
analysis. This experience enables us to 
market a Combustible Gas Alarm offering 
minimum first cost, negligible installation 
cost, and very little maintenance. The 
result is greater economy and safer opera- 
tions for the user. 

Accuracy and reliability of the Explosi- 
larm are predetermined through the use of 
quality parts and fine craftsmanship. The 
platinum filaments in the balanced-bridge 
circuit are specially designed for long service 
life, interchangeability without matching 
pairs, and extreme zero and calibration 


stability. The locking panel prevents tamper- 
ing with controls by unauthorized personnel, 
and assures proper operation without inter- 
ruption. 

The self-contained feature of the unit is 
important too. Motor and pump assembly, 
meter, relay, and all other components, are 
housed in a cabinet that measures only 
834” wide by 1414” high. This cabinet pro- 
trudes only 614” from the surface on which 
it is mounted, 

An M-S-A Instrument Specialist will be 
happy to discuss your specific problems 
with you. Contact him soon. And write 
us for new bulletin on the operation of 
the Explosilarm. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 


Pittsburgh 8, Pennsyivania 


For more data on advertised products, use Readers’ Service Cards, last page. 
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FIRST FOR LASTING QUALITY- 
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Full range of copper-base alloys 
for every application. 


3 Vast background of application engineering 


to assist in proper alloy selection. 


Complete control of quality throughout 
every step of manufacture. 


CORPORATION 


SALES OFFICES: Atianta, Birmingham, Ala., 
Cambridge, Mass., Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Detroit, Fort 
Wayne, Greensbcro, N. C., Houston, Jack- 
sonville, Kansas City, Mo., los Angeles, 
Memphis, Milwavkee, Minneapolis, New 
Orleans, New York, Philadelphia, Pittsburgh, 
Portland, Ore., Richmond, Rochester, N. Y., San 





Francisco, St. Louis, Seattle, Washington, D. C. 
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What do YOU need in 


PRESSURE STORAGE? 


King-sized storage such as this 214,400-gallon propane 
tank . . . a battery of 75,000-gallon refinery product 
tanks . . . or a 30,000-gallon tank at a distribution 
point? 


A Beaird 214,400- 

gallon Propane Storage 

tank. One of three designed and 

built for a South American refinery, the 

tank measures 256 feet in length and weighs 518, 

927 pounds. Each tank is being shipped in four sections 

for final assembly on location. Sections were X-rayed and 
stress relieved at Beaird. 


Whatever you need, Beaird can build it for you. Years 
of experience in supplying storage tanks and process 
vessels to the oil and chemical industries have given 
Beaird the special skills and engineering know-how 
required for today’s varied applications, 


You benefit as well from Beaird’s Quality Control. 
Modern X-ray equipment, hydrostatic testing, stress 
relieving facilities, full-time insurance inspectors and 
strict adherence to fabricating code procedures all 
play important roles in building Beaird pressure 
storage. 


When your next project is in the idea stage, call in a 

Over 200,000,000 Gallons Experience Beaird sales engineer. His specialized knowledge can 
help you obtain maximum storage at lowest possible 
cost. 


THE J. B. BEAIRD COMPANY, INC. 
A Subsidiary of American Machine & Foundry 


Shreveport, La. + Stockton, Calif. « Clinton, lowa 
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""Sentry’’ valves are full flow 
valves, for use on liquid and gas 
lines . . . protect property, ma- 
terials and processing. Model 
1200 illustrated. 





Model! 1200. “Sentry” excess flow valve automatically 
and instantaneously shuts off when the rate of flow 
in the line exceeds a predetermined rate. 























VULCANIZED 
HYCAR FACED 


Flow 





Models 1700 and 1800 “‘Sentry”’ solenoid shut-off 
valves operate by remote electrical control auto- 
matically and instantaneously. In Model 1700, 


solenoid is energized, in Model 1800 solenoid is de- 
energized to maintain flow. 











Other types “‘Sentry’’ Valves: high-pressure and low- 
pressure and over temperature shut-off valves avail- 


able. 





Model 3000 “Sentry” piston operated quick- 
opening valve opens instantaneously when the 
pressure above piston is released. Ideal for del- 
uge systems — and for remote opening and 
closing of fuel line. 


TO SPRINKLER MEAD, 
AUTOMATIC OR MANUAL 

















Now Coppus brings you 


‘“‘Sentry’’’ Valves for automatic protection 


These valves are patented quick- 
closing latch type and quick-opening 
piston type. All are full flow valves. 

Latch-type “Sentry” valves are widely 
used in the chemical, petroleum and gas 
industries for closing automatically and 
instantaneously gas, process and fuel 
lines. The piston type valve can be auto- 
matically or manually opened and closed 


from any remote location. It is ideal for 
deluge systems, operates instantly; clos- 
ing of this valve is against the flow, elim- 
inating water hammer. 

Sizes run from 114” to a full 8”. For 
full information send for Coppus Bulle- 
tin 500 to Coppus Engineering Corpora- 
tion, 415 Park Avenue, Worcester 2, 
Massachusetts. 


ANOTHER 


COPPUS 


“BLUE RIBBON” PRODUCT 


LOOK FOR THE BLUE BAND THAT IDENTIFIES COPPUS QUALITY 
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REFINERY 


PRODUCTS 


FUNCTION 


BETTER 


when you add versatile 


Armour Duomeens® 


JASolines 





Chemical and Physical Properties 


lodine Value 

% Active Duomeen 
Primary Amine 
Secondary Amine 
Moisture % 
Color—FAC 

Melting Point 25°C 
Combining Weight 
Appearance @ 25°C 
Specific Gravity @ 25°C 
Viscosity @ 25°C 
Viscosity @ 30°C 
Viscosity @ 35°C 


Duomeen C Duomeen T 

Min. Max. Min. Max. 

5 15 32 50 
83 83 

35 45 35 45 
38 38 

1 1 

19 19 

20 24 38 43 33 

304 311 377 386 378 

Liquid Soft Paste 

0.836 0.841 
10 cps. 880 cps. 
_ 70 cps. 


0.846 


_ 10 eps. 


45 


1 
13 
38 


387 
Heavy Liquid 


70 cps. 
40 cps. 
10 eps. 





© Armour and Company ° 


ARMOUR 
CHEMICAL 
DIVISION 


Chicago 9, Illinois 


Leader in Progressive Fatty Acid Chemistry 


There seems to be no end to the versatility of 
the Duomeens and their derivatives. That’s 
why most of America’s major refining com- 
panies are today using these oil-soluble, ca- 
tionic chemicals as corrosion inhibitors in the 
refining process, as chemical intermediates for 
making various refinery products—and, of 
course, for direct use as special additives in 
the finished products. 

Nearly every refinery finished product is 
benefiting from one of the Duomeens or their 
derivatives: aviation lines, jet fuels, auto- 
mobile gasolines, #2 fuel oils, diesel oils, lube 
oils and a variety of greases—to name a few. 

The Duomeens function in many ways in 
the finished products. They are used as out- 
standing corrosion inhibitors in gasolines, lube 
oils and . They have few equals when 
used as sludge inhibitors in various fuels and 
oils. Then too, many oil companies are putting 
Duomeens into hi-pressure oils and greases 
where they act as pressure lubricants and oili- 
ness agents. The Duomeens also function as 
de-icers in gasolines. 

The Duomeens are dipolar... R(NH)CH: 
CH.CH.(NH.)... organic surface active 
agents. They have adsorption characteristics 
which enable them to form organophilic or 
hydrophobic films on metal surfaces when 
used alone—or when reacted with organic or 
inorganic acids. Reacted, they give varying 
degrees of water and /or oil solubility, depend- 
ing on the requirement. 


“LINES 


These chemicals have passed industry-wide 
specification tests such as the steam turbine 
test, the salt water spray test and others. 

Don’t overlook the adaptability of the 
Armeens®. These monopolar... R(NH.)... 
high molecular weight aliphatic amines have 
many of the same properties that make the 
Duomeens so popular with refineries. 

Armour pioneered the use of fatty amines 
and diamines in refinery applications. The 
technical knowledge gained through many 
years’ research and development is now avail- 
able to you. Our trained staff will help you 
utilize the right additive for your products, 
or for your special situation. There is a Duo- 
meen or Armeen—or perhaps one of their 
derivatives—specifically designed to solve 
your problem. 


SEND FOR PRODUCT SAMPLES, INFORMATION 
AND FREE "SLIDE RULE” CALCULATOR 
oO Duomeen Booklet 


PR-2 





of- — 
(fill in chemical desired) 


Application information on ———____— 


(] Chemical additive "Slide Rule” Calculator 


Name 

Title 

Company — 

Address 

hg Se ee ee Se 
(Offer limited to North American Continent) 

Armour Chemical Division - 1355 W. 31st St. - Chicage 9, til. 





POWELL 


worlds largest family of valves 4 





FOR EVERY FLOW CONTROL PROBLEM Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL COomPAaANy ° Dependable Valves Since 1846 + Cincinnati 22, Ohio 


20 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 37, No. 2 





~ What lead does to 
control corrosion 


in producing and storing 
Phosphoric Acid 


H.SO, and P.O, are a hungry pair. 


e=t=<o They eat right into most metals. But 
lead takes the sharp edge off their hunger 
quickly. 

With each of these chemicals, lead reacts on 
contact to form on the surface of the metal 
an insoluble and impervious film. This film 
stops further corrosion. 


That’s why lead has long been a “first 
choice” material in much of the equipment 
used for treating phosphate rock with sulfuric 
acid to produce phosphoric acid. It is used 
for lining vessels and tanks, in piping and 
pumps, in evaporator coils and for raking 
blades in agitators. usefulness . . - not only in phosphoric produc- 
Recently new forms of cage-type sheet lead tion but in many other applications. 
structures, new bonding and strap-lining What about lead for your own acid han- 
methods, new constructions for high-temper- dling equipment...considered in the light of 
ature erosion-corrosion service and automatic these new techniques! It’s something to think 
stud welding techniques, have increased lead’s about, and... 


When you think of Lead... 
think of National Lead 


Pressure Vessels ® 


. .. lead-lined to last 








Today, National Lead weds lead to steel... not only in 
pipe (Tubond®) and fittings (United®) but in massive and 
complex process and storage and shipping vessels, as well. 
In this equipment, the union is stronger than the tensile 
strength of lead. Bonded lead linings minimize troubles 
from vibration and severe and rapid cyclic temperature 
and pressure changes which can result in blistering, buck- 
ling and cracking. Creep is virtually eliminated. 

In view of this and other developments, you may want 
to review your position on lead-lined tanks, stills, scrubbers, 
filters, piping, valves and other corrosion resisting equip- 
ment. If so, contact National Lead Company, Lead Lined 
Products, 111 Broadway, New York 6, N. Y. 


February, 1958—PrrrRoLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last poge. 21 





Here’s Refrigeration 


Designed For Every Basic 
Oilfield Application! 


P- It’s The New BB GOLD=-FRAC 


Ammonia Absorption Refrigeration Unit 








OUTSTANDING FEATURES: 


Entirely Self-Operating. Automatically Adjusts 
to Load Changes. 

Low Initial Cost. Unit May Be Skid-Mounted 
Except Ammonia Reboiler. Outside Construc- 
tion — No Buildings Required. 


. Low Cost Maintenance. Liquid Pump Is The 


Only Moving Part. 


. Operating Costs Vary. In Direct Proportion 


To The Load. 


. Lower Operating Temperotures Do Not Mo- 


terially Decrease Capacity. 


. Completely Closed System. 
. Chiller “Slop Over” Of Liquid Refrigerant 


Causes No Problem. (There is no compressor 
to cause worry about liquids in the suction.) 


. Oil Lubrication Eliminated. No Oil-Refriger- 


ant Problem. 


. Vibration Free. No High Speed Reciprocating 


Machinery To Mount. 


. Experts Are Not Required To Operate and 


Maintain The Unit. 


Detailed Information On The BS&B “COLD-FRAC” 
AMMONIA ABSORPTION REFRIGERATION UNIT Is 
Available From Your BS&B Man. Or, You May 
Write To... 











With the development of BS&B’s new “COLD-FRAC” AMMONIA 
ABSORPTION REFRIGERATION Unit, the oil industry now has 
a simple, non-mechanical, heavy duty artificial refrigeration system 
which is applicable to any oilfield or refining process requiring 
temperatures below ordinary atmospheric level. 


A few examples of immediate industry applications are: 


1. Gas Pipeline Companies — For The Elimination Of Liquids In Gas 
Transmission Lines Through Better Hydrocarbon Dewpoint Control. 


2. Gasoline Plants — For The Chilling Of Absorption Oil To Increase 
Hydrocarbon Recoveries Without Installing Larger Absorption Oil 
Towers Or Pumps. 


. Lease Production — To Provide Essential Refrigeration For Maxi- 
mum Hydrocarbon Recovery Where Sufficient Pressure Expansion Is 
Not Available. Also To Supplement Declining “Natural” Refrigera- 
tion. 


These Ammonia Absorption Refrigeration Units are built 
for rugged, heavy duty, 365 day-per-year continuous oper- 
ation, and are available in eleven standard sizes. Com- 
pletely automatic in operation, they are equipped with 
BS&B oilfield-type controls and motor valves which are 
already familiar to oilfield operating personnel. 


<>) * “COLD-FRAC” is a trade-mark of 
A Block, Sivalls & Bryson, Inc. 


tn (0 


PARTIAL 
CONDENSER 














AMMONIA STILE COLUMN 














Corrosion protection is continuous in saran lined pipe—liquid never touches metal. 


Here’s why Saran lined pipe offers long range economy 


It’s rigid steel pipe. . 


corrosion-resistant saran . 


~ooking ahead? Do your plans call for a complete corrosion- 
resistant piping system with a low total installation cost, . . 
a systern that requires a minimum of maintenance . . . that’s 
simple to modify . . . that can be fabricated in the field? 


Then it will pay you in every way to look into the genuine 
economy of a complete system of saran lined pipe. 


First, consider the natural advantages of the new gray saran 
lining itself. Its lower coefficient of thermal expansion and 
contraction more closely approaches that of steel. This pro- 
vides a broader operating temperature range and greater 


S4RAN LINED PIPE COMPANY 
DEPT. 2000-F 

2415 BURDETTE AVENUE 
FERNDALE 20, MICHIGAN 


Please send me information on: 


CJ Saran lined pipe, fittings and valves. 
C Saran lined centrifugal pumps. 


() Saraloy 898 chemical-resistant sheeting. Address 


. lined with 


.. keeps shutdowns to a minimum for years 


resistance to thermal cycling. It can be installed in systems 
with operating pressures from full vacuum to 300 p.s.i. and 
temperatures up to 200° F. Add to these advantages the 
immediate availability of saran lined pipe, valves, pumps and 
fittings and you have an ideal piping system that can be 
installed without trouble, waiting or hidden costs. 

If your plans call for lined tanks, you'll want the advantages 
of Saraloy® 898 tank lining added to your saran lined pips 
system. Get the complete story on how it will pay you to 
install a complete saran and Saraloy 898 lined system. TH! 
DOW CHEMICAL COMPANY, Midland, Michigan. 


Company— 


ee 


YOU CAN DEPEND ON 
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ESCO IPS 


SCREWED 


FITTINGS 


CAST STAINLESS STEEL 


150 LB. STANDARD 


ESCO cast stainless fittings are a vital 
part of every corrosion resistant pip- 
ing system. Cast with heavy wall sec- 
tions and in a variety of analyses, 
ESCO screwed fittings are carried. in 


warehouse stocks in sizes ranging 


from 4g” to 4”, Complete size range is 
available in 90 and 45 degree elbows, 
tees, crosses, unions, couplings, reduc- 
ers, plugs, bushings and locknuts. Per- 
manent alloy identification is cast in 


each fitting to eliminate replacement 
error. 

Special sizes, types and alloys can 
be made to engineering specifications. 

ESCO cast stainless fittings are 
available from convenient warehouse 
stocks. See your nearest ESCO dealer. 
He can help you solve your corrosion 
problems. Ask for ESCO Catalog No. 
156 giving complete dimensional data. 


ELECTRIC STEEL 
FOUNDRY COMPANY 


2164 N. W. 25TH AVE. © 


PORTLAND 10, OREGON 


MFG. PLANTS AT PORTLAND, ORE. AND DANVILLE, ILL. 


Offices in Most Principal Cities 


ESCO INTERNATIONAL, NEW YORK, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 


IN CANADA ESCO LIMITED 
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How to IMPROVE Process Vessel PERFORMANCE 


By effecting clean separation of liquid from vapor In evaporators, by controlling liquid carry-over 
Yorkmesh Demisters improve process vessel per- product loss is avoided, and high purity condensate 
formance. is suitable for boiler feedwater or process use. 


In distillation equipment liquid entrainment is In steam drums the result is clean, dry steam. 

controlled, giving better quality overhead products 

even at increased thruput rates. In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 

In refinery vacuum towers, higher quality gas 


porto ys conversion rates to gasoline in the Write for Bulletin 17 and a lete list of the 


many case histories available from our 


In absorbers, loss of absorbing liquid is pre- technical library. 
vented. 


In separator vessels and knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete liquid 


separation decreases compressor maintenance. OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 
Specialists in FLUIDS SEPARATION § ENGINEERS and MANUFACTURERS 
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-- and you can see here....and here, 
how we've killed maintenance problems 


on our new forged steel lines. 











We stop galling and erosion by giving you 13% 
chrome stainless steel trim with wedges duracased 
to a rugged /000 Brinell hardness. 

The square and bolted body-bonnet joint makes 
it easy to service the valve quicker. And it’s a 
tighter joint, made doubly leakproof by recessing 
the soft iron gasket into the body. The gasket 
can’t blow! 

And you get the fastest joint make-up you’ve 


ALVES 


For more data on advertised products, use Readers’ Service Cards, last page. 


ever seen. Look at those pipe ends. See the extra 
wrench-gripping area and lugs. See how body- 
bonnet flanges are out of the wrench’s way. No 
time lost here! 

These new 600-lb. OIC forged steel valves are 
available with either /zgh-flow ports (1300 line), 
or standard-flow ports (1100 line). Call your OIC 
Distributor, or write for specification literature. 
The Ohio Injector Company * Wadsworth, Ohio 


BRONZE, IRON, FORGED AND CAST STEEL, LUBRICATED PLUG VALVES 
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keep gum 
formation 
out of the 


picture with...Jenamene 


EASTMAN GASOLINE ADDITIVES 


Your gasolines deliver the performance you build into them 
when Tenamene additives are present to guard against power- 
robbing gum formation. 

The Tenamene line includes every principal type of gum in- 
hibitor in commercial use today. 

The quality and uniformity of the Tenamene additives are 
assured since Eastman manufactures all of the gasoline addi- 
tives it supplies and exercises precise control over every step 
in the manufacture of them. 

On-the-spot technical service is available from qualified East- 
man petroleum specialists to help you achieve maximum per- 
formance from these dependable additives. 

For more information on Tenamene additives and the service 
that backs up their proper use, contact our local representative 
or write to EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of 
Eastman Kodak Company, KINGSPORT, TENNESSEE. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; New York City; 
Framingham, Mass.; Cincinnati; Cleveland; Chicago; St. Lovis; Houston. West Coast: Wilson Meyer Co., 
San Francisco; Los Angeles; Portiand; Salt Lake City; Seattle; Denver; Spokane; Phoenix. 


February, 1958—PrrRoLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 





POWER JOBS LIKE THIS 


THE COUNTRY OVER ARE NOW 


DEPENDING ON UTILITY ; 





Progressive Management is taking a second look 


One of the biggest expansions in refining operations is coming 
up. If you have any part in this important development don’t 
let your company decide on power until the modern benefits 
of UTILITY ELECTRIC POWER have been carefully inves- 
tigated, Call in the sales engineer of your Electric Service 


Company while your plant is in the planning stage. Convincing 





facts and helpful counsel are yours for the asking. a omc Apt ll 


PETROLEUM ELECTRIC POWER ASSOCIATION 


P.O. BOX 35006 DALLAS. TEXAS 
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Garlock Expansion Joints protect your costly piping from damage 
caused by shock, vibration, expansion or contraction. TEFLON 
Expansion Joints are recommended when corrosives such as 
acids, caustics, or solvents are being handled. Terion-lined Ex- 
pansion Joints are used in higher pressure systems handling 
corrosives. All-rubber expansion joints are recommended for 
water, mild acids, mild caustics, air or exhaust steam at tempera- 
tures up to 180°F. The right size and type is available for 
handling any liquid or gas. 
Expansion joints are another important part of “The Garlock 
2,000” . . . two thousand different styles of packings, gaskets, Cutaway of Garlock All-Rubber Ex- 
and seals for every need. The only complete line. Ask your roe sg 68 vp einstein tg 
Garlock representative for his unbiased recommendations or Shree: pore pe Fevereiro 
write for Expansion Joint Folder AD-137. from 1%” dia. to 18 feet in diameter. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
For Prompt Service, Contact one of our 30 Sales Offices and Warehouses throughout the U.S. and Canada. 


Carno cK Molded ‘and Extruded Rubber, Plastic. Products 


we plan the refinery, every require- we train 85% of the native Cuban 

ment, every detail is carefully anticipated. Process workmen in the technicalities of construction. These 

units that will perform as required are incorporated men were developed into highly skilled workers, 

into an efficient design. other previously trained mechanics were up-graded 
and perfected in various construction trades. 


- af pes oY A - 
A 


‘| Y 


we Solwe some tough 


problems. 1 and 2. Prefabricated crude 
atmospheric column was unloaded and 
floated ashore overcoming expensive and 
time-consuming transport problem. 
3. Prefabricated panels go on Platformer 
and crude heaters. 4. Some of the foun- 
dations and piping trenches were blasted 
from solid rock. 
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1 FOR TEXACO IN CUBA 


And here's how we did it .. . Solving challenging 
construction problems proves Procon’s ingenuity. 


It’s a pretty exacting business at best, building a refinery 
from scratch. Add a double handful of natural, geograph- 
ical and human problems to it and you’ve got a fairly 
clear picture of the challenges Procon met and overcame 
to give The Texas Company (West Indies) Limited this 
handsome refinery, the first ever built in eastern Cuba. 


The pictures you see here tell some of the story of how this 
20,000 BPSD refinery was built by Procon three miles 
south across the bay from Santiago. 


If you have a refinery in mind .. . or a petrochemical 
plant, or a chemical plant or individual process units 
for any of these . . . you can be sure of top-flight con- 
struction anywhere in the world when you call on Procon 
to do the job. 


PROCON Quceational. 5° Ah 


JOSE A. SACO. NO. 6. SANTIAGO DE CUBA 


PROCON INCORPORATED, DOES PLAINES. ILLINOIS. U.S.A 
PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED. LONDON. w. c. 2. ENGLAND 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


And here's the finished job. A beauty, capable of 
ping 20,000 barrels a day into the hungry trans- 
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How Blaw-Knox provides a complete service 
for every phase of petroleum processing 


Backed by extensive engineering 
and construction experience in 
all phases of the petroleum 
industry, Blaw-Knox provides 
an integrated program for 
projects of varying size and scope. 
Design and development facilities 
include: Plant site surveys - 
Process engineering - Equipment 
procurement + Cost control 
reports « Complete construction «+ 
Initial operation 
We shall be glad to explore any 
processing problem, new plant 
plans or modernization program 


that you are considering. 








The world’s first Unifining unit, built 


by Blaw-Knox, improves distillate feed 
stocks and boosts quality in the product 
finishing segment of the industry. 





Decarbonizing unit, an exclusive Blaw- 
Knox development for increasing coking 
efficiency, lowering costs and improving 
basic processing procedures. 


i § ‘ i 

ee ae 
This shale retorting plant demonstrates 
Blaw-Knox leadership in developing fu- 
ture oil sources as well as improving 

today's processing techniques. 





Alkylation—using sulfuric acid or hy- 
drofluoric acid is one of the many 
modern intermediate processes 
supplied by Blaw-Knox. 








BLAW-KNOX COMPANY 
Chemical Plants Division 
Pittsburgh 22, Pennsylvania « Chicago 1, Illinots 
Birmingham + New York + Philadelphia + San Francisco * Washington, D.C. 
-V ol. 37, No. 2 
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lf you specify 
‘Allis-Chalmers motors or equal” 


... remember that the “equal” is possible only in two respects: 
price and nameplate specifications. You can’t match the 
long-run power of Allis-Chalmers motors. 

Double-shielded bearings guarded against dirt and over- 
greasing . .. provision for elimination of moisture condensation 
... practically indestructible rotor design ...more cooling 
surface...more iron and copper content — these are the 
features (with others) that make up long-run power. These 
are the features that give Allis-Chalmers motors “plus” 
performance that can’t be equalled. 


Find out more about the motors with long-run power from 
your A-C representative or distributor, or write Allis-Chalmers, 
General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 








Caposite so 


strong ? 


It’s no secret why CAPOSITE insulation 
is so strong and stands up to such rowgh 
usage. These pipe sections and blocks 
are made wholly of Amosite asbestos 

and the long fibres of this 

particular kind of asbestos give 
CAPOSITE its strength and resilience as 


well as its high insulating value. 


worry 


This exceptional strength leads to many 
other features besides long life; it 

means that larger sizes of pipe sections 
and blocks are possible, making 
application easier and faster. Less care is 
needed in handling the material. Unlike 
other moulded insulation, CAPOSITE, 
because of its strength, can be shipped 

to refineries anywhere in the world 

in cardboard cartons, showing big savings 
in freight and storage costs. 


CAPOSITE. 


ASBESTOS INSULATION 


THE CAPE ASBESTOS COMPANY LIMITED, 114 & 116 PARK STREET, LONDON WI Tel: Grosvenor 6022 Cables: Incorrupt London 


Enquiries in Canada to: Cape Asbestos (Canada) Limited, 200 Bloor Street East, Toronto, Ontario 
U.S.A.: North American Asbestos Corporation, Board of Trade Building, Chicago 4, Illinois 
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Materially Reduce 
Storage Tank Va 


ges se 
gists 


New Shand and Jurs model ST-9749 diaphragm- 
type breather valves are a major achievement 
in storage tank venting and vapor conservation. 
They provide resistance to sticking, corrosion 
and freezing never before offered. In addition 
they require practically no maintenance 
feature non-wetting teflon-on-fiberglas 
diaphragms for maximum performance and 
longer life; completely eliminate critical drain 
holes or other areas that require continuous 
checking. Ruggedly built from aluminum 
and stainless steel, ST-9749 breather valves 
are lightweight, and already available in 
4”, 6”, 8", and 10” sizes. Call your nearest 
S&J branch office or sales representative for 
Technical Bulletin 52D-ST-9749 Breather Valve. 


ee 











2600 Eighth Street, Berkeley, California 
Branch offices and representatives in principal cities 
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The above photograph illustrates an as- 








sembly of four hydraulically operated 
piston diaphragm pumps of various cap- 
acities, each fitted with micro capacity 





control. 


The pumps are driven by one motor through a __ signal pressure from 3 to 1 ¢lb. per square inch. 
variable speed hydraulic gear box fitted with , This in conjuction with the individual capacity 
standard pneumatic diaphragm head connected control on each pump enables the rate of deli- 
to the control so that the speed of the com- very of any mixture to be automatically con- 


plete unit can be varied from zero to full by a trolled from the process plant. 


E.C.D. LIMITED - ENGINEERS 


TONBRIDGE © KENT © ENGLAND 


70 
NBR IDGE> Ke™ Telephone: Tonbridge 2237 (3 lines) Telegrams: Tonmil, Tonbridge. 
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... instantly signaled by 


Crouse-Hinds Visularms’ 


In oil refineries, chemical plants, synthetic rubber plants — 
wherever constant watch of processing is necessary — Crouse- 
Hinds Condulet® Visularms provide visual indication of 
process conditions, and instant control of manufacturing 
equipment. 


By means of pilot lights (and bell, hor or siren signals 
where desired) Visularm indicates normal or abnormal tem- 

rature, gs level, pressure, or other conditions which can 
os electrically coupled to the circuit. 


Explosion-proof or dust-tight* and weather-resistant con- 
struction assures maximum safety in hazardous locations. 
Compact designs minimize _— required on control or panel 

ards . . . are easy to install. 


A Visularm system delivers substantial savings by elim- 
inating the necessity for buying individual components . . . 
housing them . . . and wiring your own system completely. 


Two- or three-light styles may be mounted either vertically 
or horizontally. For audio warning, any number of Visularms 
may be used to operate a single horn, bell or siren. 


Visularms are just one of hundreds of items in process con- 
trol board equipment offered by Crouse-Hinds. Only a few 
are shown at left. For full information on the complete line, 

*Dust-ignition-proof. call your nearest Crouse-Hinds distributor, or write . . . 


a 


ee") CROUSE-HINDS company 


DISTRIBUTORS 
Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of C da, Ltd.: Toronto, Ont. 








Offices: Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati Cleveland Corpus-Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwaukee New Orleans New York Philadelphia Pittsburgh Portland,Ore. SaltLakeCity St.Louis St.Paul SanFrancisco Seattle Tulsa 
Washington RESIDENT REPRESENTATIVES: Albany Atlanta Baltimore Charlotte Chattanooga Jacksonville Reading, Pa. Richmond, Va. Shreveport 
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Type 657 with 
3500 Positioner 


Type 630 “Big Joe” 
Field Regulator 


Series 298T Gas 
Regulators 





WHAT...a“super market” { 
in this business? — 


Type 4150 and 4160 
Wizard |! Pressure 
Controllers 


Type 95 Pressure 
Reducing Valve 


Series 99 Multi- 
Purpose Gas Regulator 


Type 655-A 
Pressure Regulator 
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. YES! now you can shop by phone, wire or TWX... 


for shipment within 36 hours! 


FACTORY STOCK ALWAYS ON HAND: 


© Large stock of DIAPHRAGM CONTROL VALVES 
© Wide choice of LIQUID LEVEL CONTROLLERS 
© Assorted types of MULTI-PURPOSE REGULATORS 


Series 2500-249 and Fisher’s new special service department is 
259B Level-Trols , ° 
Cage Sizes 14” and 32” organized much like a super market 
to help you meet emergency requirements 


Type 75 Weter with dispatch and speed. 


Reduci | 
ucing Valve A stock of the popular and standard 


diaphragm control valves, Wizard Controllers, 
level - trols and all types of gas regulators 
are kept on the shelf at all times ready to go. 


Every Fisher representative receives a 
weekly list of all available types 
a : for the following week. 
Series $100 and 730 Series 620 and 621 
Service Regulators Farm Tap Regulators Now, when you're up against an emergency, 
phone, wire or TWX (Marshalltown 578 
or 579) the factory or your Fisher 
representative ... your order will be enroute 
within 36 hours (except Saturday and Sunday) 


after it is received in Marshalltown. 


Type 92B Pilot Series 67FR 
Operated Steam Combination 
Reducing Valve Filter Regulator 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa/Woodstock, Ontario/London, England 
SINCE 1880 
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WHEN you consider expansion... 


the most important investment 


9u can make is in 


the creative ability of men. 





SESS 


Protect them with Pitt Chem 


TARSET 


Ricut now—as you read this—corrosion may 
be destroying thousands of dollars worth of 
your petroleum handling and storage equipment. 
It happens every day, as witness the photograph 
of the crude oil storage tank top, above. 

Now—for the first time—you can control these 
costly corrosion losses with a practical and 
relatively economical protective coating—Pitt 
Chem “Tarset.” Backed by three years of service 
experience, Tarset combines the best qualities 
of two of industry’s most effective and proven 
protective materials—coal tar and epoxy resin. 

Tarset is the kind of a rugged, heavy duty 
coating you want. It will not shatter at — 30°F 
or soften at 400°F. 


What's your crude oil corrosion problem? 
Our Pitt Chem engineers are ready to tackle it 
right now .. . and, if possible, come up with 
some dollar-saving answers for you. Write or 
call us today! 


It is easy to apply by brush, spray or roller 
and adheres so aal thse it is almost impos- 
sible to remove from metal. 


WSEW 6086A 


COAL CHEMICALS © PROTECTIVE COATINGS * PLASTICIZERS * ACTIVATED CARBON * COKE © CEMENT * PIG IRON 
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Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 


mmm GUHA 


For more data on advertised products, use Readers’ Service Cards, last page. 


When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...carbon ring glands specially made 
for vertical operation ... casings and 
bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an almost indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of pockets, any wear which might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- 
cal turbine, specify Terry solid wheel. 
Available in capacities from 5 to 300 
horsepower. And remember, the extra 
durability built into these vertical tur- 
bines is typical of every turbine in the 
complete Terry line. 

For further information, send for a 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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Consolidated process 


converts sludge acid 


to fresh, 99% sulphuric 





Consolidated Chemical’s regeneration proc- 
ess converts the heaviest sludge acid of 
lowest concentration into pure, white, 99% 
sulphuric and returns it to service... at a 
saving. Turning problems into assets is 
typical of Consolidated, which has been a 
pioneer in sulphuric acid manufacture in 


the Gulf Southwest for almost 40 years. 


Whether your requirement is for new 
acid or regeneration of spent acid, you will 
find the facilities and services you need at 
Consolidated Chemical’s plants in Ft. 
Worth, Houston, Baytown, Baton Rouge, 


or Le Moyne, Ala. 


Turn your disposal problem into an asset. 
Get information on point of shipment, price 
and delivery. You'll like doing business with 


Consolidated. 


DIVISION OF STAUFFER CHEMICAL COMPANY 


6910 Fannin St. 


380 Madison Avenue 


Houston 25, Texas New York 17, N. Y. 











Suffer 
with 
Sulfur? 


Less sulfur in the refinery stream means 

less corrosion and gum formation in process 
equipment . . . lower investment costs . . . less 
contamination of catalysts . . . less antagonism 
toward TEL . . . improved product odor, color, 
and stability . . . more profit in many ways for 
both the refiner and marketer. 

Kellogg has the economic answer to high sulfur 
crudes. Working closely with the refiner’s engi- 
neers, as it has done with those of leading oil 
companies on the East and Gulf Coasts—as well 
as in England, Belgium, France— Kellogg can de- 
sign a unit to remove harmful sulfur compounds 
to almost any degree desired. In one typical in- 
stance, weight per cent was reduced from 0.84 to 
0.08 in catalytic gas oil, and from 0.66 to 0.05 in 
furnace-oil distillate. 

Optimum investment and operating costs are 


assured through designs that utilize selectively 
lower pressures, reduce the use of costly alloys 
such as 18-8, and lower the consumption of high 
pressure hydrogen. 

Kellogg desulfurization units can be engineered 
to treat virgin streams of naphtha, kerosene, gas 
oil and other fuels, and cracked stocks of similar 
boiling ranges. Or units can be designed to operate 
simultaneously on streams from the topping and 
cracking units. Where desired, the design can in- 
clude equipment to recover the sulfur as a sal- 
able by-product. Your inquiries will receive 
prompt attention. 





REFINERY PROCESS DIVISION 


The M. W. Kellogg Company 


711 THIRD AVENUE, NEW YORK 17,N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co. Ltd., Toronto e Kellogg International Corp., London e Kellogg Pan American Corp., N.Y. 
Soctete Kellogg, Paris e Companhia Kellogg Brasileira, Rio de Janetro e Compania Kellogg de Venezuela, Caracas 


For more data on advertised products, use Readers’ Service Cards, last page. 
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3800 B/D UNIT OF CANADIAN PETROFINA LTD., POINTE-AUX-TREMBLES, CANADA 


& 


FLUID COKING GIVES YOU MORE VALUABLE 
PRODUCTS FROM HEAVIEST RESIDUA 


Esso Research and Engineering Company offers you Fluid 
Coking, the first successful fully continuous process for con- 
verting low value pitch into valuable lighter products. Fluid 
Coking actually handles the heaviest feed that can be pumped. 

It results in a higher percentage of gas oils, and makes possi- 
ble greater ultimate yields of good quality heating oil and 
gasoline, and smaller amounts of coke than any coking process 
ever developed. Fluid Coking is another achievement of the 
Esso Research program — 39 years of new process develop- 
ments made available to refiners around the world. 


ESSO RESEARCH AND ENGINEERING COMPANY 


P.O. Box 243, Elizabeth B, N. J. 


Investment and operating costs are lower. “Fluidized coke” 
by-product is used as public utility fuel and in the smelting 
industry; other new and more valuable outlets have been 
developed. 

Seven Fluid Coking installations are on stream. Licensees 
enjoy benefits of continuing Fluid Coking research. Flexible 
Fluid Coking can play an important part in helping you process 
heretofore uneconomical crudes and maintain your refinery 
balance. We would welcome your inquiry. 


Your key to progress... 
an Esso Research process 








The largest, most complete catalog ever pub- 
lished for the oil refining-processing industry, 
the new 1958 Rerinery CATALOG is serving as 
a genuine time-saver for operating executives, 
superintendents, foremen, engineers, purchasing 
agents and others who buy or specify equipment 
and supplies. 

More than 300 leading manufacturers and 
suppliers have filed their complete or condensed 
catalog data in this edition. Compiled by the 
manufacturers themselves, this information is 
arranged and indexed to offer a quick and con- 





venient means of locating items of equipment 
and services, and sources of supply of products 
in which you may be interested. 

On the opposite page you'll find a complete 
list of companies whose complete or condensed 
catalogs appear in the current Rerinery CaTa- 
Loc. When you’re looking for data on products 
handled by these companies, be sure to check 
your REFINERY CaTALoc. It is the most complete 
source of buying information available in one 
volume today. 





2 THIS YEAR'S 





ACF industries, Inc., W-K-M Division 
Adsco Division, Yuba Industries, Inc. 
Aerofin Corp. 

Aerovent Fan Co., Inc. 

Air Preheater Corp. 

Air Products, inc. 

Airetool Manufacturing Co. 


Allied Metal Hose Co. 

Allis-Chaimers 

Aluminum Company of America, 
Chemicals Division 

ag yh ta of America, 


American Air Liquide 
American Blower Division of 
American-Standard 
American Brass Co. 
American Chain & Cable Co., inc. 
American Machine and Metais, Inc., 
tates Gauge Division 
Marsh Pumps, Inc. 
American Metal Hose Division, 
The American Brass Co. 
American Recording Chart Co. 
American-Standard, American Blower Division, 
Ross Heat Exchanger Division 
Ampco Metal, inc. 
Anderson Co., The V. D., Division of 
International Basic Economy Corp. 
Arrowhead Iron Works, 
Ashmore, Benson, Pease & Co. 
Atmpelons Division, Minorate: & Chemicals 





Aurora Pome. Division, New York Air Brake Co. 
neers 


Autoclave Engi 
B-1-F industries, Inc 


3elmont Packin & Rubber Co. 
3igelow-Liptak 
Birwelco 


Limited 
lack, Sivalis & Bryson, Inc. 
Biaw- Knox 
3opp & Reuth er 
3orden Metal Products Co. 
pore parece Corp. 


Botfield i Retractor Co. 
sowser, In 
razzil Tool & 8 G0. 


3ridgeport Brass 
sritish Ermeto Corp 
sritish Oxygen Gases Cimites 
3rown Fintube Co. 
uell Enginerin Go., 
Buffalo- Eclipse 
3uflovak Eacipment Division, Biaw-Knox Co, 
Builders- Providence 
3yron Jackson beg ne inc. 
Calumet & Hecla 
Cambridge Wire. cloth Co. 
Cameco Products, Inc. 
Cameron iron Works, in 
gens Asbestos Company ‘Cea. 

0. Carison, — 
) RT Steel C: 
Carrier Corp. 
Cash, A. W. Co. 
Catawissa Valve and Fittings Co. 
Causeway Reinforcement Ltd. 
Chemical Construction Corp. 
Chicago Pneumatic Tool Co. 
pe on gh Wileox Mfg. Co. 


Childers Ganutacturing Co. 
Clark Bros. Co. 

Cleveland Wire Cloth & Mfg. 

Clyde Tube Forgings Ltd., hen Petrie Ltd. 
Cochrane ore. 

Coffin, J. S., ir., Co. 

Coffing Hoist Division, Duff-Norton Co. 
Commercial tron Works 

Cooper-Bessemer Corp. 

Coppus Repeauian Core. 

Corning Glass W 

Croli-Reynolds Co., —_ 

Curtiss-Wright Corp. 

Daystrom, Inc. 

Dean Brothers Pumps Inc. 

Dean Hill Pump Co. 





De Laval Separator Co. 
“hr. bo. Sales Co. 
‘C., & Co., Ine. 
Dixie ielectrostating Co., ine. 
jer Corp. 


se ~~ 
fiver Inc. 
a 


Jowningtown fron Works 
Jrave Corp., Tri-Lok Division 
dresser En ineering Co. 

dresser In — 

+» Ine, 





joy 
Durametallic Corp. 
E. C. D. Ltd. 
Eastern Industries, ogee 
ECO Engineeri mg, Se 
Ehret Magnesia anufacturing Co. 
oy Hf 


Enpincere & ve 8 amore Ine. 


rie City Iron Works 

rnst Water omens & Gage Co. 
Everlastin ve Co. 

xner-Do hy nh 


Fotrogane Co. 


ik Corp. 
Farrar & Trefts Division, Adsco industries, inc. 
Fibreboard Paper Products Corp, 








For your convenience .. . these 
leading manufacturers and 
suppliers have filed complete 
or condensed catalog data in 





the 1958 Refinery Catalog. 








Dekoron Products Division, Samuel Moore & Co. 


Fibrous Products Division, 
Union Asbestos fe uber Co. 

Fisher & Ludiow L' 

Fisher Governor oy 

Filexitallic Gasket Co. 

Flint Steel Corp. 

Floridin Co. 

Fluor Products Co. 

Food Machinery and Chemical Corp. 

Foster Engineering Co. 

Foster Wheeler Corp. 

Fuller Co. 

Fyr-Fyter Co. 

Garlock Packing Co. 

Div., Rockwell 


xle 
Baseline Plant Construction Corp. 
jearench Mfg. Co. 
eneral American Transportation Corp. 
aeneral Electric Co. 
eneral Precision ~eipment Corp. 
, Fritz W. 


| 
oslin- Birmingha 
Goulds Pumps, Inc. 
Graham Manufacturing ee , See. 
Graver yoaneeses Ce., 
Graver Tank fg. 

Graver Water Conditions 
Greenwood Valve vit iy 
verees a Co., Ltd. 

Grinnel 
po ot Russell Co. 
Vv Ine. 


Refractories Co. 


Fan Co. 
Inc. 





American 
inc. 


Co. 


Co. 
neorporated 


Bros. Ltd. 

Homestead ‘Valve gy sya Co. 
Howe-Baker Engineers, ! 
pein Engineering 

ial Chemical Industries Limited 
in ustrial Models, | 
ngersoll-Rand Co. 
aternational Basic Economy Corp. 
international Engineering, Inc. 
rving Subway Grating Co., Inc. 
J. P. Machine and Tool Co. 
poe any eam & Valve Co. 
Jo- ets Co., Inc. 
Sohne: Manvil le 
Jones & Laughlin Steel Corp. 
| ope mee & Mattison Co. 
Kellogg, M. W., Co. 
Kiilare Electric Seutesturing Co. 
Kiemp Metal Grating Corp. 
Klinger, Richard, Limited 
pag B a ee A. 


Sogeass ng Co., Inc 

Krueger selaaeetag a Mie. Co. 

Lake & Elliot Ltd. 

Larkin Packer Co., Inc. 

Lebanon Steel Foundry 
ecourtenay Co. 

Lineoin Electric Co. Ltd. 

Lufkin F & Machine Co. 


e 
e Division, Universal Atias Cement Co. 
ack Iron Co. 

diso fF Eaeer Tool Co. 


ark, Clayton, & Co. 
Marsh Instrument Co. 
— of Worthington Corp. 























Supply Corp. 


of America 


Ce. 
Co., Limited 
«» Co. 





Nordstrom Valve Division 
ng wg opr td Co. 
W. C., Manufacturer 
Norton Co. 


O T M Corporation 
Oakite Products, ine. 


Ohio Stee! Foundry Co. 

Oil Equipment Mfg. Co., 

Oil Well Supply Division, Waites States Stee! Corp. 
Orbit Valve Co. 

Osborn, Samuel, & Co., Limited 

Oster Manufacturing Co. 

Owens-Corning Fibergias 

Pabeo Industrial tw Any Division, 

Fioreboard Paper Products Corp. 
Pacific Pumps Inc. 

Panellit, tnc. 
Parker- Hannifin Corp. 
Patent Chemicals, inc., and 

Patont Fuels & Color Corp. 
Patent Scaffoiding Co., inc. 
Peabody Engineering Corp. 

Peerless Pump Division, Food 

Machinery and Chemical Corp. 
Penberthy ———— Co. 
Permutit Co., Ranarex 
Petro-Chem Development Co., inc. 
Petreco 
Ptaudler Co. 

Phelps Dodge Copper Products Corp. 
Pipe Tine a Co. 
Pittsburgh-Des Moines Stee! Co. 
Pittsburgh Lectrodryer Division 
Porter | H. K., Ine. 

Posey | n Works, ine. 

Potter Aeronautical ere. 
Power-Gas Corp. 

Pressed Steel “ik te. 

Process Filters, in 
Proportioneers, ine., Division of 

B-1-F industries, Inc. 
Pullman tne. 

R-P & C Valve Division, 

American Chain & Cable Co., Inc. 
Ranarex Instrument Division, The Permutit Co. 
Republic Steel Corp., Steel and Tubes Division 
Revere Copper and Brass inc. 

Rich, Phil, Fan Mfg. Co., tne. 
Robinson Orifice Fitting Co. 
Rochester Manufacturing Co., Inc. 
Rockwell Manufacturing Co. 
Rockwell Spring and Ante Ce. 
Rockwood Sprinkler Co. 

Ross Heat Exchanger Division of 

American -Sta 
Roth Papemnenas Co. 

Roy E. 
Russell i Stoll. Co., Ine. 


Sandusky Foundry & Machine Co. 
Sareo Co., inc. 
Schutte and Koerting Co. 
Scovill Manufacturing Co. 
jas pw of America 
Serek Radiators Limited and Serck Tubes Limited 
Shaw- pare Limited and 
we Tube fg Ltd. 
hriver, T., 
sier-Bath Gear ‘and "Pume Co., Inc. 
Sigmund Pumps Limited 
sivyer Steel Casting Co. 
Skiaver, 
Smith, The Nowery 3.. Co. 
Smith, S. Morgan, Co. 
Smith, po lage ry Sons Ly ieee Ltd. 
Southwestern Engineering 
Sprague Engineering — 
Standco Bolt Co. 
Staytite Co. 
Steel & Alloy Tank Co., Inc. 
Steel Forgings, 
Steel Improvement & Forge Co. 
Sterling Packing & Gasket Co., Inc. 
Stewarts and Lioyds Ltd. 
Strahman Valves, inc. 
Stratford Casoewtes Corp. 
Strong, Carlisie & Hammond 
Struthers Wells Corp 
Sun Shipbuilding & Dry Dock Co. 
Tangye Limited 
Taylor Forge & Pipe Works 
Taylor ee Companies 
Tennessee Cor; 
Terry Steam Turbine Co. 
Texas Alloy Produc’ 
Thermal Research 2 Engineering Corp. 
N. V. Motorenfabriek THOMASSEN 
Thor Power Tool Co. 
Tokheim Co. 
Trent Valve Co., Ltd. 
Tretolite Co. 





n, Dravo Corp. 
t Corp. 


Turner Bros Asbestos Co., Ltd. 


Uehling eon say ig 3 Co. 
tes & Rubber Co. 


Universal Atlas Cement Co. 
Velan Steam Specialties Inc. 
Vernon Tool Co., Ltd. 
Henry Vogt Machine Co. 
Vortox Co. 
J, H. H, Voss Co., Inc. 
Vulcan Cincinnati, inc. 
W-K-M Division of ACF industries, tne. 
on . Porter Co., Inc. 


eston Electrical tnctrement Corp. 
Wiedeke The . p Se. 


homas C., 
Wolverine Tube D Division of Cat tau 
Worthingten G ume ecla, Inc. 


Zonolite Co. 


REFINERY CATALOG 
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Electric treatment of distillates, pioneered by Petreco, is a continuous, precision- 
controlled automatic operation that’s superior in every way: easier to use, because 
it affords once-through automatic treatment; cheaper, because it requires one 
vessel instead of 3 or 4 as in conventional systems; also, less piping, pumps and 
ground area are needed. 


PETRE¢€O sENDER PROCESS 


Sweetens gasoline, kerosine, jet fuel and No. 2 fuel by catalytically converting 
the mercaptans to disulfides. The chemical cost is low and throughput rates are 
consistently high. The catalyst requires only occasional regeneration, and this can 
be conveniently done right at the plant site. 


PETRE¢€O ELECTRIC DESALTING 


The electrically-shielded multiplane field, developed by Petreco engineers, 
removes salts, solids, and other impurities in the 98-100% range. This process is the 
result of 46 years of continuous development. Refiners throughout the world con- 
sider the Petreco all-electric desalters an integral part to crude oil processing. 


PETRE¢CO LUBE OIL TREATING 


A continuous, automatically-controlled treating method. Replaces conventional 
batch agitator method of acid treating lube oil stocks. The use of an electric field 
causes rapid coagulation and settling of the sludge, so that mixing of acid and raw 
lube stock can be more intense. This results in chemical savings in both the acid 
and neutralization stages. 


WANT MORE INFORMATION ? Write for additional literature, stating your particular 


interest or problem, 


ETRE<O 


A DIVISION OF PETROLITE CORPORATION 


3202 S. WAYSIDE DRIVE, HOUSTON 1, TEXAS ¢ 1390 EAST BURNETT STREET, LONG BEACH 7, CALIFORNIA 


AR 57-1 Specialised Electric Petroleum Treating 


DESALTING * DEHYDRATING * CAUSTIC WASHING * ACID TREATING * DOCTOR TREATING * SWEETENING * NAPHTHENIC ACID REMOVAL * SEDIMENT REMOVAL 
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LUMINUM 
GATE VALVES 


by Darling 


se the apace» see ne te IN MR. 


Darling gate valves of aluminum alloy offer 
all of the unique, extended-life features 
inherent with the Darling fully revolving 
double disc, parallel seat principle ... for 
performance that assures unmatched econ- 
omy...and freedom from leakage, trouble 
and downtime! 


These Darling aluminum alloy valves are 
now available in 4” through 24” sizes. 
Write for full details, specifying your “aun 
ticular service requirements. 


DARLING 


VALVES 





DARLING VALVE & 


MANUFACTURING CO. 
WILLIAMSPORT 31, PA. 
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FOXBORO 


adds new convenience features 
to CONSOTROL' 


Recording Control 
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Shown actual size 


*Reg. U.S; Pat. Olt. 












*, we 





MAS) nite Naot tacos 


- further “operating ease” 
combined with accuracy - 
readability - top performance 


3-pen recording, angle mounting, indicating tear- 
off bar . . . just a few of the new convenience fea- 
tures you'll find in Foxboro Consotrol Recorders 
and Recording Control Stations. 

But these new operating benefits are only part of 
the story. Additional control functions are handled 
easily with Consotrol Instruments. Auto-Selector 
control — the control of related variables through 
a common valve is now possible with Consotrol 
small-case panel instrumentation, as is centralized 
control of batch processes. 

With their new, exclusive operating conven- 
iences and process control functions, Foxboro 
Consotrol Recording Control Stations, now, more 
than ever, provide you with superior centralized 
recording and control. You'll find they‘ maintain 
the highest standards of precision and depend- 
ability — are the simplest to maintain. 

Write Foxboro for full details. Ask for Bulletin 
13-18A. The Foxboro Company, 742 Neponset 
Ave., Foxboro, Mass., U.S.A. 


OXBO 


REG. U.S. PAT. OFF. 





Full scale chart the Foxboro 4-inch Con- 
sotrol chart, with the same length scale as a 12-inch 
circular chart, travels vertically from the top. No sag- 
ging ...no misalignment. Pen travels in same direction 
as circular-case recording pen. 





pam 












New — angle mounting Now you can 
panel-mount your Consotrol Recording Control Stations 
as much as 75° from the vertical. giving you more usable 
panel space closer to the floor. Operator can read lower 
instruments without stooping. 
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New —3-pen recording 3 continuous 
records are simultaneously recorded on one chart, with 
this new Foxboro 3-pen recorder. Related measurements 


can be grouped for quick. easy comparison ... valuable 
panel space is saved. 








ial 





New — indicating tear-off bar 

Ideal for multi-pen control stations and recorders, this 
new “see-through” plastic tear-off bar has indicating 
scales to read second and third variables. Scale colors 
match pen colors — makes following a process a cinch 
for the operator. 







ECa M's LINE OF HIGH VOLTAGE STARTERS GIVES YOU 


r7,C14 TL Ly the Right Starter for Any Location!” Zi 





TOTALLY 
OiL- 
IMMERSED 


Type AT Combination Starter shown with Contactor / 
and Overload Panel raised above the oil level with- 
out disconnecting any bolts or leads—in NEMA / 
3R enclosure for outdoor mounting, avail- 
able in 50,000 KVA (certified) 
interrupting capacity. 





Type AH Combination Starter in NEMA 
1 or 3R enclosures for indoor, outdoor or 
pressurized control room—available 

in 3 interrupting ratings, 50,000 
KVA~ POWER FUSED and 3 


4: . 
VALIMITOR.® ah 














*K Hazardous Location, Class |, Group D, 
Divisions 1 and 2 


OiL- 
IMMERSED 


Type AM Combination Starter in NEMA 
3R enclosure for indoor or outdoor loca- 
tions—available in 50,000 KVA 
(certified) interrupting capacity 
—and VALIMITOR.® 


Type AFG Combination Starter for 
Pressurized Control Rooms. Built in 
Class E1, Class E2 and vALImiror.® 


For complete information 
write for Bulletin 8131-L 
es Me 


a) 





THE ELECTRI 


DIVISKK 
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NTROLLER & MFG. CO. 


\M PANY 


1E SQUARE | 


CLEVELAND 28 + OHIO 


7928-R 
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PABCO 
PRECISION-MOLDED 
CALTEMP 
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INSULATION GUIDE 
Temperature Recommended Pab 
to 550 


to1200° —«-Caltemp 

pipe covering biock ement 
to 1500 Prasco 15 C 

pipe covering block cement 
to 1900 Prasco 19 C block 


PABCO 


INDUSTRIAL INSULATIONS DIVISION 
Fibreboard Paper Products Corporation 

San Francisco 19 « Chicago 54 

Houston 4 + New York 16 « Los Angeles 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Famariss Produces High Octane Products 
From Platforming-Unifining Units 


By Walter Famariss, Jr. 
President 
Famariss Oil and Refining Company 
Hobbs, New Mexico 


W. have perhaps one of the smallest 
refineries marketing a finished product 
on the local level. Regardless of our size 
we are aware of our responsibility to 
offer customers a 
high octane num- 
ber product con- 
sistent with the 
demands of today’s 
high compression 
automobiles. Our 
search for a pro- 
cess to give us a 
high quality prod- 
uct plus low initial 
and operating costs 
led us to the Plat- 
forming process. In 
Walter Famariss, Jr. 1955 we placed on 
stream a 750 B/SD 
Platforming unit. To prepare the feed 
for the Platforming unit a 1000 B/SD 
Unifining unit was also installed. 


) Famariss Raises Octane Number 
With the addition of these units we were 
able to increase the octane number of 
our straight run gasoline from 68 RON 
to 97-98 RON giving our customers a 
quality product meeting the highest 
standards in our area. These new units 
enabled us to boost our total refinery 
throughput to 2,250 B/SD. Presently we 
are planning to expand our capacity 50 
percent. Catalytic Cracking and addi- 
tional Unifining facilities are processes 
being considered. The additional Uni- 
fining unit will be used for the treating 
of intermediates permitting us to enter 
new markets, thus substantially increas- 
ing the value of these products. 


3 Growth Necessitates New Facilities 
Perhaps you would be interested in our 
early growth and problems prior to the 
installation of the Platforming-Unifining 
units. Famariss Oil and Refining Com- 
pany was formed in 1947 as an outlet for 
the marketing of a small amount of 
crude I was handling in this area. In 1949 
we leased a small refinery at Monument, 
New Mexico, and in August we started 
operation of the refinery processing 450 
barrels of oil per stream day. Market 
demands quickly exceeded this produc- 
tion. We therefore gradually increased 
production to the refinery’s apparent 
maximum limit of 750 B/SD. 

During this period all of our production 
was sold to other refineries for further 
processing. In 1951 we completed facili- 
ties for adding tetraethyl lead and the 
consequent tankage to enable our re- 
finery to manufacture finished gasoline. 
We were then able to sell our motor fuel 
locally. So successful was our operation 
that in 1952 we purchased the Monu- 
ment refinery from the leasor. We dis- 
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mantled the refinery and moved the 
various structures and equipment one- 
half mile to a new location on our 
property. In just 90 days we were once 
again in production; this time through- 
put was increased to 1,200 B/SD. 


UOP Aids In Solution Of 
Process Problems 

But soon again we faced the problem of 
increasing production to meet the rising 
demands of our marketing area—an 
area which includes all of New Mexico, 
West Texas and the eastern portion of 
Arizona. Yes, demand for our motor 
fuel was increasing but so were com- 
pression ratios of automobiles requiring 
a higher and higher octane number gas- 
oline. This can be an excessively costly 
problem for a small refiner. In this regard 
we met with engineers of Universal Oil 
Products Company, licensor of petro- 
leum refining processes. UOP analyzed 
our needs in view of our economic and 
financial framework and suggested the 
Platforming unit—with a Unifining unit 
to prepare the feed stock for more 
efficient processing in the Platformer. 
We are happy to report that this was 
an ideal solution. Originally designed 
for research octane number production 
of 93.5 we were ablé to produce a gas- 
oline of 97-98 research octane number 
by increasing the severity rate some- 
what, yet allowing for further octane 
number increases if desired. 


In Operation 
The charge to the combination Plat- 
forming-Unifining unit—60% locally 
produced condensate and 40% straight- 
run gasoline—is prefractionated to pro- 
duce a 150-400° F., 56° API heart cut. 
This is the liquid portion of the feed to 
Unifining. Excess hydrogen (from Plat- 
forming) joins this stream, is preheated, 
brought to reaction temperature in a 
fired heater, then enters the reactor and 
subsequently, a high pressure separator. 
Here any excess hydrogen is vented to 
the fuel gas system. The liquid product 
goes to a low pressure separator and 
thence to a stripper where the H,S is 
removed overhead. The bottom product 
is the Platformer charge. 

Our company is marketing three 
grades of gasoline—premium, regular 
and government grade. Bottoms from 
the prefractionator are being marketed 
as sand fracturing oil, which is finding 
increasing usage in revitalizing low 
producing oil wells. 

Here at Famariss Oil and Refining 
Company we are looking into the future 
confident that whatever the motor fuel 
requirements of our customers may be 
we will continue to produce products 
meeting the highest competitive standards. 


(Ady.) 





In Custom Fabrication of 


CODE TANKS and PRESSURE VESSELS 
there is no substitute for Experience, 


Moden: Welding offers a wealth of experience in custom 
fabrication. Our well equipped strategically located plants serve 
chemical processing and petroleum industries throughout the 
world. Our facilities are at the disposal of the men who design, 
construct, operate and maintain processing plants. 


MODERN WELDING COMPANY 


INCORPORATED 
Owensboro, Kentucky 
NEWARK, OHIO - ORLANDO, FLA. - HOUSTON, TEXAS - BURLINGTON, IOWA 
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Structures serve as 


WORKING PARTNERS for 
American Oil Company Refinery 
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Where there are refining operations 
there are sure to be welded steel storage 
and processing structures built by CB&I... 
Working Partners built to exacting specifi- 
cations because they are backed by the 
expert and coordinated design, engineering, 
fabrication and erection services that are 
available from CB&I. 

At American Oil Company’s 35,000,000- 
bbl. per day Yorktown, Virginia, refinery 
77 CB&lI-fabricated structures play an im- 
portant role. Reactor, regenerator, crude, 

ae : vacuum and absorber towers and catalyst 

. Teh ae hoppers are teamed with 62 Horton storage 

‘ae tanks, Hortonspheres® and Hortonspher- 
oids® to serve many phases of this modern, 
efficient refinery operation. 

Yes, where there’s refining—you'll find 
the experienced craftsmanship in steel that 
is CB&I. A new booklet describes CB&I 

es FIELD SERVICES. Write our nearest of- 

i se fice for a copy. 


Top: Horton Pontoon Floating-Roof tanks, Horton- 


Bunk 


spheroids and Hortonspheres at Yorktown refinery 


Left: American Oil Company's modern orthoflow con- 
verter makes extensive use of CB&l-fabricated com- 
ponents. Equipment was furnished through M. W. 
Kellogg Company. 


P60CB(R) 








iF" ; _) Chicago Bridge & Iron Company 


. Atlanta * Birmingham © Boston * Chicago © Cleveland « Detroit * Houston 
2 ' New Orleans ¢ New York © Philadelphia © Pittsturgh © Salt Lake City 
y San Francisco * Seattle * South Pasadyna © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY 
GREENVILLE, PA, and ot NEW CASTLE, DELAWARE 
REPRESENTATIVES AND LICENSEES 
Australia, Cuba, England, France, Germany, Italy, Japon, Netherlands, Scotland 
SUBSIDIARIES 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caraces 
Chicago Bridge Limited, London; Sociedade Chibridge de Construcoes Lida,, Rio de Janeiro 
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You always get a plus value in engineering 
ability and construction skill 
when your plant is planned and built 
by The REFINERY ENGINEERING 
Company. TRECO has never been guided 
by minimum requirements on any job, 
large or small. 


Remember the plus value TRECO offers 
when you plan your next plant. 


A brochure showing work done by TRECO is 
available. A copy will be mailed you promptl 
upon request on your company’s ionuthond. 


A DIVISION of VITRO CORPORATION of AMERICA 


RY ENGINEERING Company 


NEW YORK TULSA TORONTO 
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Who sends 


PATENTED 


e FULL ROUND FLOW 


to a Rockwood Ball Valve? 


alentines 


e % TURN TO 
OPEN OR CLOSE 


e SCREWED 
OR FLANGED 
ENDS 








Rockwood Ball Valves are operating, 
without leakage, in plants throughout 
the country, and the pleased comments 
we receive read like valentines: 

A brewing company has opened and 
shut their Rockwood Ball Valves over 
two million times — and their valves 
are still going strong! 

An oil company was surprised (al- 
though we don’t know why — it’s a 
common occurrence) when Rockwood 


Ball Valves stopped leakage other 
valves could not stop. 

A company boiling starch found 
Rockwood Ball Valves lasted longer 
than any other valve previously used. 

A tannery tells us Rockwood Ball 
Valves are the quickest, easiest valves 
to open and close. 

Frankly, we can’t blush — it would 
be false modesty. Rockwood Ball 
Valves are perfect for many jobs — we 


ROCKWOOD BALL VALVES 
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build them that way. They come in all 
pipe sizes, rated at 300 W.O.G. Tell us 
where to send it — and we’ll give you a 
booklet with complete information. 
Valves are tested and listed by Under- 
writers’ Laboratories, Inc. Distributors 
in principal industrial areas. 





ROCKWOOD SPRINKLER COMPANY 
2230 Hurlow Street 

Worcester 5, Mass. 

Please send me your illustrated 


Rockwood Full, Round Flow Ball 
Valve folder. 











By the 


Push-button 
Process 


Ammonia plant start-up operations are virtually a matter of “push-button” 
routine with Chemico; for Chemico has designed and constructed more 
than 50 ammonia plants in the last 40 years. 

While new-comers to the field are constantly running into costly difficulties 
and delays with unreliable and even untried processes, Chemico designed 
plants are profitably producing an estimated 25% of the world’s synthetic 
ammonia. Investors in the chemical industries may be interested to learn 
that despite the proven performance and countless advantages of 
Chemico’s ammonia processes, it frequently costs less to build a 
Chemico Plant. 

Write today for Chemico Bulletin #357 which lists the alternate feed 
stocks and methods for gas purification and production in the making of 
ammonia. . 


OGHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


CHICAGO @ DALLAS @® HOUSTON @ PORTLAND, ORE ®@ TORONTO @ LONDON e PARIS @ JOHANNESBURG @ TOKYO 
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5 REASONS WHY 


TRETOLITE all-chemical DESALTERS 
are in use wherever oil is refined 





’ EAI 


95 to 100% SALT REMOVAL —The highest 
standards of purification possible in commercial 
operation. In addition to a 95 to 100% range salt 
removal, Tretolite Desalters also remove other solids, 


fines and trace metals from the crude charge. 


AVERAGE CHEMICAL COST OF 
$.0013 PER BARREL —A real economy of 
operation that is consistent... about 1.3 mills per 
barrel. Water usage is also minimal, and only the 


pumps require power. 


THE ORIGINAL ALL-CHEMICAL DE- 
SALTING PROCESS —Tretoiite originated 
all-chemical desalting, and was the first organization 
to provide a desalting system for refiners. The result 


is a desalting experience unequalled in this field. 


PERFORMANCE-PROVED EVERY 
DAY BY 1% MILLION BARRELS— 
Wherever you see refining, you’re sure to see Tretolite 


Desalters. 


AUTOMATIC OPERATION— The epitome of 
simplicity—requires only minimum operating atten- 


tion. If you have a desalting problem . . . 


Ask the Man in the Red Car 


The Tretolite Service Engineer is al- 
ways on call to assist you in any of 
your maintenance and processing 
problems. 


Chemicals and Services T B ETO LIT r C 0 nf PA ij y 


for the Petroleum Industry 


DESALTING ® CORROSION INHIBITING ® DEMULSIFICATION 
SCALE PREVENTION *® WATER DE-OILING © METAL 


DIVISIONS OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Mo 


DEACTIVATION © ADDITIVES 5515 Telegraph Road, Los Angeles 22, Calif. 


TD-58-2 
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Where There’s No > 


ROCKWELL-Nordstrom 


For refinery transfer lines, Rockwell-Nordstrom valves close 
with fast, easy, quarter-turn operation. 


Rockwell-Nordstrom lubricant sealed valves stay leakproof 
in polymerization plant service. 


At gasoline plants, Rockwell-Nordstrom valves can't be 
matched for safety on light hydrocarbon services. 





Time For Down-Time 


VALVES Perform Better, 
Longer, For Less Money 


One good way to cut costly down-time in 
“round-the-clock”’ process units like refineries 
and gasoline plants is to use Rockwell-Nord- 
strom valves. That’s why so many oil and gas 
companies standardize on Rockwell-Nordstrom 
valves where flow control must stay dependable 
and safe month after month. 

The reason for the greater dependability 
and safety of Rockwell-Nordstrom valves is 
pressurized lubricant. This forms a leakproof 
seal for tightest shut-off and jacks the plug for 
fast, easy quarter-turn operation. Lubricant 


Rockwell-Nordstrom valves on cooling tower water lines 
operate two to five times faster than ordinary valves. 


Rugged design and unexposed seating in Rockwell- 
Nordstrom valves prevent pump shock load wear on 
glycol circulation service. 


also cuts maintenance costs and adds years to 
valve life by eliminating grinding metal-to- 
metal wear. 

The original and world’s most complete line, 
Rockwell-Nordstrom lubricated plug valves 
cost no more to buy—and far less to use—than 
any other valve. Available in WOG ratings to 
10,000 lb. and sizes to 30 x 34”’ in steel, stainless, 
semi-steel and corrosion resisting metals. Write 
for more details: Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. Canadian Valve 
Licensee: Peacock Brothers Limited. 


att 


These air operated 4-way Rockwell-Nordstrom Multiport valves 
on cat reformer stills make control of recycle gas lines fast 
and dependable 


ROCKWELL-Nordstrom VALVES 


«4 ROCKWELLG 


MANUFACTURING COMPANY 








STORAGE TANKS 
and 
PLATE FABRICATION 


Hammond TUBESEAL* and SPRINGTITE* Floating Roof Tanks 


The universal acceptance of Hammond-built equipment is the 
result of more than half a century of experience in the design, 
fabrication and erection of storage tanks, process vessels and 
steel plate construction for the petroleum, chemical and allied 
industries, and for water supply. 


HAMMOND IRON WORKS 
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Quick facts about the services and equipment available to help you 


News 


reduce corrosion and processing costs. 





Published by The Pfaudler Co., a division of Pfaudler Permutit Inc., Rochester, N.Y., U.S. A. 
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Now Upjohn saves 32 hours 
drying 2500 pounds of Orinase 


Sixteen hours are all it takes for the 
Upjohn Company to dry and blend 
2500 pounds of Orinase in the Pfaud- 
ler conical dryer-blender. 

It used to take forty-eight hours to 
dry that much of Upjohn’s oral anti- 
diabetic in two straight vacuum 
dryers. 

Upjohn says it also saves eight 
hours a week in materials handling 
time with the new dryer. 

Since it’s a pharmaceutical, the 
product poses a purity problem 
which is nullified by the noncon- 
taminating glassed-steel construction 
of Pfaudler dryer-blenders. 

Other companies, many handling 
corrosives, report similar savings, 
some of them cutting drying time by 
as much as 90%. The smooth glassed 
surfaces of the drying chamber are 
insensitive to all corrosives except 
hydrofluoric acid and hot alkalies 
above pH12. 
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The Pfaudler design offers a solid, 
one-piece drying chamber which of- 
fers maximum strength and drying 
area unbroken by joints or clamps. 
The vacuum exhaust tube is cen- 
trally located for the most efficient 
vapor removal. 

There’s much more about the 
Pfaudler dryer-blender that proves 
its efficiency of operation over other 
designs . . . all of it in Data Sheet 26 
which you'll find offered in the 
coupon. 


Corrosion resistance of 
glassed steel unimpaired 


by gamma radiation 


No adverse effects could be detected 
from the exposure of Pfaudler 
glassed steel to 10'° roentgen of 
gamma radiation. Tests were recent- 
ly completed by Pfaudler in coopera- 


tion with Oak Ridge National Lab- 
oratory and other installations. 

Glassed steel is being considered 
for chemical processing involving 
nuclear energy wherever corrosive 
conditions are particularly severe 
and ease of decontamination is im- 
portant. 

Probable uses of glassed steel in 
this field include storage of acids and 
other materials which may or may 
not be radioactive, storage and dis- 
posal of radioactive wastes, and 
chemical processing of highly radio- 
active and corrosive materials. 

A larger test program is now 
under way to follow up the prelimi- 
nary results and to determine even 
more conclusively the effect of radi- 
ation on glassed metals. 


“Is Pfaudier making Sputniks?”— 
This was an oft heard question re- 
cently from visitors to our Rochester 
plant. What they saw was this un- 
usual new cone bottom reactor we 
fabricated and glassed for a leading 
chemical producer. All those nozzle 
openings on the conical surface made 
glassing a little “touchy,” so it took 
us a little longer than with standard 
models. The vessel is 388 inches long 
with a 138-inch OD, and will be used 
for storing and purging polymer 
chips at 160°F. An internal column 
does the purging with an inert gas. 

Why do we show it here? To sug- 
gest that we can put the corrosion 
resistance of Pfaudler glass to work 
on more than conventional reactors, 
storage tanks, columns, etc. 


THE PFAUDLER CO. 
a division of PFAUDLER PERMUTIT INC. 
Dept. PR-28 Rochester 3, N.Y. 


Please send information on: [] Conical 
Dryer-Blenders DT Pfaudler Buyer’s Guide. 


Name........... 
Title 
Company 
Address 
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Steam traps ? 


name the way you want them! 


TYPE A 


Nicholson can supply your steam traps, exactly as 
you want them .. . for any service, any condition. 
Name the size, material, pressure, capacity you 
need. Types A, D, C are the ones you’ll most 
likely use. Make your selection. 

Sizes: A—from 14” to 1”. D—from 4" to 3” 
C—from 14” to 2”. 


Materials: Cast Iron and Cast Steel. 

Pressures: A and D—Vacuum to 200 Ibs. C— 
Vacuum to 300 lbs. 

Capacities: From two to six times greater orifice 


area and capacity than other traps of compa- 
rable size. 


For more data on advertised products, use Readers’ Service Cards, last page. 


TYPE D 


TYPE C 


Why wonder about your steam traps . . . when you 
can get Nicholsons exactly as you need them for 
your own applications. Nicholson traps are simple 
in design, have only one moving part. ..a valve 
that dischargescondensate and prevents steam loss. 


You get faster warmup, with high air-venting 
capacity. You eliminate costly leakage, with a 
powerful shut-tight valve action. You get a trap 
that’s service-tested, when you specify Nicholson. 
You can try one... without obligation! W. H. 
Nicholson and Company, 12 Oregon St., Wilkes- 
Barre, Pa. Sales and engineering offices in 98 
principal cities. 


of Wilkes-Barre 





PETROLEUM REFINER—V ol. 37, No. 2 

















Claymont’s 160-inch plate mill in action. Fully integrated steel Photo by d’ Arazien 
producing facilities and a complete range of fabricating equipment make 
Claymont a reliable source of quality steel plate and plate products for industry 


CLAYMONT STEEL PLATES 


CHECK CLAYMONT FOR —Alloy Stee! Piates 
High Strength Low Alloy Steel Pilates 
é and Spun Steel Heads - 


« Carbon Steel Plates + Stainiess-Ciad Steel Piates 
CF&!i Lectro-Clad Nickel Plated Steel Plates + Pressed 

Manhole Fittings and Covers + Fabricated Steel Products 
Large Diameter Weided Steel Pipe 
PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION 


THE COLORADO FUEL AND IRON CORPORATION 
Piant at Claymont, Delaware «+ Sales Offices in all Key Cities 
5746 





A Wee GR om 


. 





GUARDING 5S BILLION FLIGHT MILES 


“On final approach,” radios the pilot. Down goes the landing gear for 

another happy landing. Special petroleum lubricants and fuels — 

pioneered by Texaco research — play an important part in the 

5 billion passenger miles flown each year. During the past 22 years 

more scheduled revenue airline miles in the United States have 

been flown with Texaco Aircraft Engine Oil than with all other 

brands combined. A typical example of how Texaco research 

cooperates with industry. vee 


TEXACO COMPANY 
Progress ...at your service 
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the tougher the water problem 


the better we like it! 





BETZ LABORATORIES INC., Philadelphia 24, Pa. 


ee. Ae 


This giant 37 ton Cat Poly Reactor 

is one of 4 units shipped to a large 

petroleum refinery in the State 

of Washington. It is 4’-3'/2” in 

diameter by 32’-0” long and has 

a 1/6” thick shell. Each of 

its 8” thick heads is attached 

to the shell channel with 28 

special alloy stud bolts 23/4” 

diameter by 15'/,” long having 

nuts 41%,” across the flats. 

Into the 53/4” thick tube sheets 

190 tubes, 21/2” 0. D., No. 5 

% gauge and 30’-0” long, are rolled 

and seal welded. Designed for 

1,230 Ibs. pressure on the tube side, 

the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 

and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 


: industries. 
a 0 A bulletin describing the wide 


range of heat transfer equipment 
built by Vogt is available 
upon request. 


Dept. 24A-XPR 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON. W.VA 
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No question about it... CHASE 
HEAT EXCHANGER TUBES 4 


lower operating costs! 


How? By providing peak operating efficiency through 
many more years of service! It’s that simple. But not simply 
arrived at. It takes precise alloying — the addition of the 
right amount of antimony to resist dezincification! It 
takes severe field and laboratory testing! It takes rigid 
quality controls! Yes—all this and more to keep Chase 
Antimonial Admiralty Heat Exchanger Tubes the un- 
questioned leader. It will pay you to learn about Chase! 
Write today for your free 54-page manual: “Chase Con- 
denser and Heat Exchanger Tubes.” 


Chase 2 


BRASS & COPPER CoO. 
WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City,Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth,L.!.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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Las 
Smith 
“Figure 815" 
Flanged End 
Gate Valve 
Sizes: 
Ya"'-2" incl. 


“Figure 800” 
OséyY 
Gate 

Valve 

Sizes: 

%4"-2" incl. 


“Riding HIGH on the Hog"... 


Today, SMITH Forged Steel Valves are used and approved 

by a large portion of the major Refineries, Chemical and Petrochemical 
plants in this country and Canada, Performance reports from these 

plants clearly prove that the extra stamina and strength built into all SMITH 


Valves — the ability to give longer, trouble-free life in service — 


result in substantial savings per valve. Relatively small though savings per unit 
may be, they nevertheless represent accumulated savings of major 
proportions when multiplied by the thousands of 

SMITH Valves now in operation. 


To our customers, operational savings mean profits. To us, they Smith “Figure 850" 
J Inside Screw Valve 
mean an ever-increasing volume of day-to-day repeat orders. That’s why Sizes: 4-2" incl. 


we're all “riding high on the hog.” 


Write today for our new catalog giving complete information on our entire valve line. 








i 














NEW ENCLAND VALVE 


P.0. BOX 1047 - WORCESTER, MASSACHUSETTS 
West Coast Distributors: BETHLEHEM SUPPLY CO., LOS ANGELES, CALIFORNIA 
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SAMUEL MOORE & CO. « Ol * MANTUA, OHIO ~ 
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Perforated 
column 
Thiasinl oe 


A large perforated deck for a Gulf Coast Refinery. 


“custom made” to cut cracking costs! 


Hendrick perforated column internals are tailored to your The result—you get greater fractionating tower capac- 
detailed specifications. Then they are fabricated from ity (up to 20% over trays of non-perforated design) and 
Hendrick’s stock of commercially rolled metals in gauges substantially reduced cleaning, replacements and down- 
selected by your own process designer. time costs. Unit costs may be appreciably lower than 
Whether your column internal assemblies require per- non-perforated. Mail coupon for literature. 
fectly round, square or slotted perforations, you can be 
sure Hendrick will meet every requirement with clean 
cut perforations that assure uniformity of mesh and long reset tinctainiind Ghnibane 
service life. 36 Dundaff Street, Carbondale, Penn. 


Gentlemen: 


—___Please send me FREE literature 


____Send representative 


Hendrick 


MANUFACTURING COMPANY 


ee Se ee Seem 


EERE SETS SAE TE EE ae ee 


Address 
Perforated Metal * Perforated Metal Screens * Wedge Slot and Hendrick Wedge 


Wire Screens * Architectural Grilles * Mitco Open Steel Flooring * Shur-Site 


FR SES 
Treads * Armorgrids * Hendrick Hydro-Dehazer * Distillation Column Internals 


— ee 
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A Reactor That Won’t React — To Corrosion! 


Designed for 300 psig at 450F, this reactor will be subjected to unusually corrosive 
service. Hastelloy, a non-ferrous nickel-base alloy, was specified to line the vessel. 
The ASME Code shell was first lined with narrow strips and segments by manual 
metallic-arc welding. Then the welds were covered by cap strips, heliarc-welded to 
the liner. Multiple tests confirmed the excellence of the welds. Manually welding 
so many feet of alloy called for the most skilled craftsmanship—the type of crafts- 
manship Graver has characteristically applied to alloy fabrication for years. When 
custom-crafted vessels in special alloys are the answer to your corrosion problem, 
calling in Graver assures quality fabrication, Jong life and dependable service. 


GRAVER TANK & MFG.CO.|NC. 
EAST CHICAGO, INDIANA 
New York « Philadelphia « Edge Moor, Delaware « Pittsburgh 
Detroit » Chicago « Tulsa » Sand Springs, Oklahoma « Houston 
New Orleans « Los Angeles « Fontana, California «San Francisco 
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PETROLEUM ..from wells to wings! 
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CHEMICALS ™ 


At practically every stage of petro- 
leum production and processing, you 
will find need for basic chemicals from 
General Chemical . . . a supplier you 
can count on for prompt delivery of 
these key process materials, that meet 
your exact requirements: 


ALKYLATION 


Anhydrous Hydrofluoric Acid 
Sulfuric Acid 


POLYMERIZATION 
Fluosulfonic Acid HO:SO,F 
Boron Trifluoride 

Sulfuric Acid 


. from GENERAL CHEMICAL 


SULFONATION 

Sulfuric Acid 

Sulfan® (Stabilized Sulfuric Anhydride) 
Oleum 


ISOMERIZATION 
Hydrochloric (Muriatic) Acid 


DETERGENTS, CLEANERS & BUILDERS 
Sodium Metasilicate 

Disodium Phosphate 

Sodium Sulfate, Anhydrous 

Trisodium Phosphate 

Tetrasodium Pyrophosphate (TSPP) 
Sodium Tripolyphosphate 


ACIDIZING 


Hydrochloric (Muriatic) Acid 
Hydrofiuoric Acid 
Sodium Biftuoride 


fmUD CONDITIONING 

Sodium Silicate 

Disodium Phosphate 

Trisodium Phosphate 

Tetrasodium Pyrophosphate (TSPP) 
Sodium Tripolyphosphate 

GREASE MAKING 


Aluminum Sulfate 
ACID TREATING 
Sulfuric Acid 
Sodium Silicate 


Other Heavy Chemicals, catalysts, 
addition agents, inhibitors and 
special “tailor-made” chemicals. 


Baker & Adamson® 
Laboratory Reagents 


F 
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GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


i tsi Aleny « Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte 
. leveland Denver * Detroit * Greenville (Miss.) * Houston * Jacksonville 
Kalamanco ° 5 Angeles * Milwaukee * Minneapolis * New York * Philadelphia * Pittsburgh 
Providence * San Francisco * Seattle * St. Louis * Yakima (Wash.) 
In Canada: The Nichols Chemical Company, Limited » Montreal + Toronte « Vancouver 


PETROLEUM REFINER 


Basic Chemicals 
for American Industry 
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Are customer-inspectors ne - in heat exchanger fabrication? 


¥, ta" 


= a 
y APEX PETRO-CHEM CORP. 
INSPECTOR'’S REPORT 


TO: Chief Inspector 
FROM: 5 a ae: Regional Inspector 


A. I have just yt essed the final 
EY : hydro tests G beens E-301, E-302, 
E-304 and E-5Q5, and have approved 


vuestions? Since heat exchangers them for immediate shipment. Western 

inte’ ; ; “poy 
fabricated in high standard shops are care- en ee eee 
fully inspected in accordance with A.S.M.E. 


Boiler and Pressure Vessel Code, as well as 


Delivery is being made, inci- 
dentally, one week ahead of schedule. 


by the manufacturer himself, is it necessary 
for the customer to spend his own time and 


money in duplicating this work? 


nmswers No, it is not necessary. However, we 
recognize that all first-line engineering and operating 
companies are going to make inspections as a matter 
of policy, THEREFORE .. . 


in the case of WESTERN, customer-inspectors are welcome, because it 
is from their reports and discussions that Western has acquired a reputation 
for the production of high quality heat transfer equipment throughout the 


petroleum and chemical industries. 


Customer- inspectors, in other words, are Western’s best salesmen. 


Western's ‘‘open-door”’ 


Sepetand Ween tas wap HEAT EXCHANGERS 
tigating. TERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 


=» WESTERN 





ees eel 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 37, No. 2 





DARITE Maintenance 
CLEANING 


helps maintenance crews save time, cut costs, 
keep equipment operating efficiently 


Specialized Oakite cleaning, descaling and related materials plus Oakite up-to-date methods are 
widely used in all branches of the petroleum processing industries. These specialized materials 
and methods ... developed through more than 45 years of experience ... are designed to provide 
you with the best in all round cleaning efficiency. What is more—all Oakite materials are backed 
by a binding gurantee. Your interests are fully protected. 


Here are four maintenance jobs, typical of the type of many, Oakite is called upon to do every 
day of the year. These cleaning operations are fully covered in our free booklet “What Petroleum 
Men Should Know to Simplify Cleaning”. Send for a copy. 




















TOWER CLEANING. Oakite lists a wide variety of compounds 
for removing waxes, resinous products, iron sulfides, oxides and 

1 other deposits from bubble caps, trays, downcomers. Circulation 
method eliminates costly manual cleaning. 


HEAT EXCHANGERS. Oakite offers specialized alkaline and acidic 
type compounds for removing oil, carbon from shell side; lime 
scale, rust from tube side. Cleaning is done “‘in-place”’. 


PAINT STRIPPING. You can strip paint from storage tank ex- 
teriors using your own equipment to apply, recover and recirculate 
stripper. Oakite provides a complete selection of alkaline and 
solvent strippers. 


SALVAGE, Oakite has simplified methods to make salvage profit- 


able. They give you a choice of specially compounded materials for 
cleaning and rust-proofing tools, fittings, valves, chains, pumps, etc. 


ON-THE-SPOT SERVICE. Whenever you have a ticklish problem of cleaning to solve you can 
get quick on-the-spot advice by reaching for your phone and calling your local Oakite Technical 
Representative. His services are available at all times. For full particulars drop a line to Petroleum 
Service Division of Oakite Products, Inc., 52E Rector Street, New York 6, New York. 


yoauint? INDUSTRIAL Clay 


OAKITE 


Technical Service Representatives in 0 ot oat OF ct 
\ 
Principal Cities of U. S. and Canada 4v Rtas * METHODS ° tt av 


OAKITE PRODUCTS, INC.— General Office: 19 Rector St., New York 6, N. Y. 
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QUALITY 
REFRACTORIES 


by HARBISON-WALKER 
serve every 
petroleum processing need 


HARBISON-WALKER products comprise the 
specific types and classes for each particular 
purpose. Included are the widely diversified 
monolithic materials, refractory brick of the 
entire alumina-silica series and high alumina 
brands of all classes from 50% to 99+% 
alumina content. From these can be selected 
the kinds which best fulfill all the special 
requirements for maximum corrosion resistance 
to various sulphur compounds and hydro- 
carbons and to the severe fluxing effect of oil 
ash in high temperature furnace operations. 
Harbison-Walker refractories of the various 
types and classes are especially adapted for 
withstanding excessive abrasion and erosion 
and the disintegrating action of reducing atmos- 
pheres through critical temperature ranges. 


Write Technical Service 
Department regarding the 
selection of the refractories 
best suited for your specific 
applications. 


EBLE 


GUN APPLICATION — For many installations, 
Harbison-Walker castables are used to best advantage 
with eee air placement guns. 
G—tThis method is preferred for some 
applications am ns ena thee the 4 magee ng ‘woekine qualities of 
bles make them easy to use and to 
secure vo mage § ae linings. 


eh Mig Vig 
Me me 


i 
ba 


Fireclay Brick—All Classes - High Alumina Brick 
—All Classes from 50% to 99% alumina» DURO 
and W-ACID, acid-proof brick, floor tile and 


World’s Most Complete 
Refractories Service 





ae 


H-W CASTABLE REFRACTORIES and other monoliths 


CASTABLES (all vata : 


These monolith fo 


refractories are widely 
used in the petroleum 


sirable ae 2 ea re 
properties for parti requirement. mo. 
these, several which are most widely used wi 
special benefit in the petroleum ot a ga are 
briefly described in the following. 


HARCAST— Is exceedingly a_i and resistant to 
reducing conditions at opera’ jae earn 

and meets rigid specifications pon in the petro- 
leum industry. Its composition and low perme- 
ability greatly retards corrosion by gases under 
high pressures. It is used in severe erosion areas 
such as in regenerator cyclones and catalyst feed 
lines. The approximate service limit is 2800°F. 


H-W 56 LIGHTWEIGHT CASTABLE—Combines light 
t with insulating value and strength 
e utmost . Produced also with a very 
wa ferric oxide content of less than 0. 5%, it 
provides maximum resistance to reaction with 
various gases. Among important Reostichag are 
re’ vessel linings, ducts 
boiler back wall and tube decks, air suauierte lin- 
ings, furnace walls, roofs and doors. The approxi- 
mate service limit is 2100°F. 


H-W EXTRA STRENGTH CASTABLE is exceptionally 
strong and withstands severe abrasion and ero- 


HARWACO MASTIC 
This plastic cold-setting hitb , ee 
has a working consistency similar to that of stiff 
putty and is ideally suited for plastering with a 
trowel, as for example, for sealing V-sha; 

ee SRE I ee wets or 


PLASTIC FIRE BRICK (all classes) SPECIAL GUN MIXES - TROWELLING MIXES 


sion at temperatures up to its service limit of 
2400°F. 


HARCHROME is a special chrome castable which is 
second to none for abrasion resistance for the 


r of operating temperatures prevailing in 
food lines. 


H-W HIGH ALUMINA CASTABLE— Made with crystal- 
line alumina base it is most refractory among 
castables and due to its extreme purity is espe- 
cially suited for use in highly reducing atmos- 
pheres. Its approximate service limit is 3000°F. 


CASTABLE CONSTRUCTION FOR REFINERIES 





Castable next to 
enerator shell with H-W Extra 
Strength superimposed in 
lining. 


char method for onal Ww Minecel 
Castable provides insulati 
hex-steel for working 


Fiber Coating 
metal stud. 


H-W INSULATING 
REFRACTORIES 





and H-W MINERAL FIBER COATING. 


HARBISON- WALKER REFRACTORIES COMPANY AND SUBSIDIARIES 


General Offices: Pittsburgh 22, Pennsylvania 


Plants, Warehouses and District Sales Offices in many cities and states 





Lit! na] 


Included are seven classes of insulating fire brick, 
having service limits of 1600°F. to 3000°F; 
mortars for laying insulating brick; several brands 
of castable insulating refractories; H-W BLOCK 
INSULATION; H-W FINISHING CEMENT; 


HARSHAW 
CATALYSTS 
to work for you 


Harshaw Catalysts do a giant’s work 
and Harshaw produces catalysts in 
giant quantities—carloads every 
week. A letter or phone call will put 
our 20 years’ experience and acres of 
production and research facilities to 
work for you. 


PREFORMED CATALYSTS 


to fit special process requirements 
Hydroforming ¢ Cyclization « Oxidation + 
Dehydrogenation * Dehydration « Desul- 
phurization « Alkylation « Isomerization + 
Hydrogenation 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate Cobalt Nitrate 
Copper Nitrate 
Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganese) 
Nickel Carbonate Nickel Formate 
Nickel Nitrate Nickel Sulfate 
Sodium Methoxide Zinc Nitrate 


Qurvfexperienced nical staff will assist 
you in developing the best and most econom- 
ical catalyst. If you have a catalytic process 
in the development or production stage, a 
discussion ‘with us may prove beneficial. 


HARSHAW CATALYSTS 
AVAILABLE IN THESE FORMS: 


Tablets « Powders 
Granules « Extrusions 


bi ya i am nl Spheres + Flakes 


HARSHAW CHEMICAL 


COMPANY 4m 


Chicago « Cincinnati « Cleveland « Detroit 
Hastings-On-Hudson, N. Y. « Houston « Los Angeles 
Philadelphia « Pittsburgh 
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ST Reovcine ELBOWS 


up To 30” 





Your demand for Midwest Reducing Elbows 
has dictated our decision to make them 
STOCK items in all pipe sizes to 30” OD 
and all reductions to one-half the nominal 
pipe size. We now have a modest stock 
of practically all sizes in standard and 
extra heavy weight, and this stock is being 

added to as rapidly as possibie 
Midwest Reducing Elbows are also made 
as “specials” in heavy wali and/or any 
weldable alloy. The fact that our raw 
material is plate instead of tubing greatly 
increases our range of wall thicknesses and 
types of materials . . . it also improves the 

% delivery. 
; Note the significant advantages of Mid- 
J west Reducing Elbows listed below. For 
alll further information, get in touch with the 
nearest Midwest Distributor or write us for 
Catalog 54. 


ities THESE ADVANTAGES OF MIDWEST REDUCING ELBOWS 
Save more than 3 of the welding required by STANDARD ELBOW -- REDUCER 


standard elbows and reducers. 


Reduce turbulance and pressure drop because of 
gradual taper. 


Fit into smaller space than straight elbows and 
reducers. 


Greater piping design opportunities . . . easily 
adaptable for making special reducing fittings such 
as “bull-head” tees and back-outlet elbows. 


Improve appearance of piping. REDUCING 


Available from stock in sizes to 30” OD. (Heavy ELBOW 
walls and alloys on special order.) 


MIDWEST PIPING COMPANY, INC. 


Main Office: St. Lovis 3, Missouri (P.O. Box 433) 

PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 

SALES OFFICES: MIAM:i 34—2103 LE JEUNE RD. 

ASHEVILLE (BOX 446, SKYLAND, N.C.) CLEVELAND 14—616 ST. CLAIR AVE. NEW YORK 7—50 CHURCH ST. 

BOSTON 27—426 FIRST ST. HOUSTON 2—1213 CAPITOL AYE. ST. LOUIS 4—1450 S. SECOND ST. 

CHICAGO 3—79 WEST MONROE ST. LOS ANGELES 33—520 ANDERSON ST. SAN FRANCISCO 11—420 MARKET ST. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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SEAT RING 


Valve fully open. In closing, discs 
and spreader move down, perpen 
dicular to flow 











SEAT. RING 
0” RING 


NE 


SEAT RING 





— SEAT RING "0" RING 
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- double block and bled, ul pening 


-KEROSEAL VALVE 


handles gases, petroleum products and petrochemical fluids 





Discs are positioned without drag 
across seat. When disc lug rests 
on seat ring, continued down- 
ward motion of spreader moves 
discs parallel to flow. 


Valve fully closed. Spreader holds 
discs vapor-tight against seat 
rings. 


Valve begins opening. Seated discs 
are retracted with the same paral- rising. Upward motion does not 
lel, motion—again with no drag begin until discs ore clear of seat 
agcinst seating surfaces. ring. 


Discs fully retracted, and assembly 


More than two years of laboratory and field 
testing have clearly demonstrated the fact that 
the new KEROSEAL offers advantages not 
found in any other valve. 

The KEROSEAL valve gives a vapor-tight 
seal without the continued and costly use of 
sealing lubricants. An effective new method of 
guiding the disc assembly, completely inde- 
pendent of the valve body, maintains clearance 
between discs and seat rings during operation, 
eliminating wear, frictional drag, wiping, and 
consequent galling of the seating surfaces. 

Primarily, these advantages are the result of 
an entirely new principle of operation. The stem 


The new KEROSEAL 
valve is described in de- 
tail in this new full-color 
bulletin. Write for your 
copy today. 


carries a spreader, on which are mounted a pair 
of discs. A Teflon sealing ring is mechanically 
bonded to each disc. 

When the valve is being closed, the discs 
move downward, without friction. This down- 
ward travel automatically ends when discs are 
correctly positioned in relation to the seat ring. 
At this point, further movement of the stem 
initiates the spreader action, forcing the discs 
against the seat rings. ' 

In opening, the first movement of the stem 
retracts the discs so that they clear the seat 
rings, and further movement raises the discs 
until they reach the fully open position. 


KEROTEST MANUFACTURING COMPANY 


2514 Liberty Avenue, Pittsburgh 22, Pa. 


In Canada, Kerotest products are manufactured and distributed 
exclusively by Guelph Engineering Company, Guelph, Ontario. 


Patent Applied For 





Monel-protected . . . 


Reboilers on this column used for 
stripping CO, from monoethanolamine solutions at a Shell 


Chemical anhydrous ammonia plant contain Monel alloy 
tubes. Tubes have shown no significant corrosion in two years. 


Little to do but turn the valves 
when MEA reboilers have Monel bundles 


Shell Chemical checks CO, corrosion ...descales only once in two years 


This workman never had it so good. 
Used to spend a good deal of time 
with the two reboilers on this col- 
umn which strips CO. from “fat” 
monoethanolamine solutions. First 
he would dismantle one. Descale. 
Hook up again. Before long it was 
the other’s turn. Every three to six 
months new tubes had to go in. 


But that all stopped in 1954 


Shell Chemical put in Monel* 
nickel-copper alloy tube bundles. 


Since then, the reboilers have 
been descaled but once. What’s 
more, deposits appear to contain no 
corrosion products .. . just stream 
precipitates. Tubes look like new 
... have never been replaced. 


Take a leaf out of 
Shell Chemical’s book 

Inco’s Corrosion Engineering Sec- 
tion will be glad to help you check 
into corrosive conditions within 
your MEA reboilers. 


If Monel alloy is indicated for the 
tubes ... and there’s a good chance 
that it will be... put it in! 

Then relax. Look at the meters. 
Turn a valve once in a while. 

*Registered trademark 
The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


AKC, Nickel Alloys 


Monel e e e for minimum maintenance 
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STEIBERG 


We discipline copper. 


e©PCCOOONOO OOOO OOOO OO OC OOOO OOOO 000D 


We put it through the roaring heat of our own smelter .:: 
the high-amp stillness of electrolytic refining tanks. . . the 
irresistible pressures of piercing mills and extrusion presses 
... the long reaches of our drawbenches . . . through coiling, 
annealing, straightening and testing equipment. 


We work our will on copper—through every chemical change, 
every physical gyration known or needed—to deliver it 
perfect and enduring, yet submissive ...as Lewin-Mathes 
seamless tube, pipe and fittings. 


Like the ancient coppersmith, our pride of product is that of 
the integrated specialist. And the Lewin-Mathes nation-wide 
°96000000000000000000000000000000? supply facilities serving you, we believe, are second to none. 


Ciscipline 


990000000000000000009 
290000000000000000000° 


SAINT LOUIS, MISSOURI 


DIVISION OF CERRO DE PASCO CORP. 
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New Quaker off-shore tanker-unloading hose 
is floated on inflatable Quaker pontoons; 250- 
foot lengths of hose replace 25-foot to 50-foot 
lengths, reduce number of couplings 90%. 








SMART WAY T0 FLOAT 
SHIP-TO-SHORE HOSE: 


Use this Quaker floater rig 


The old nuisance of floating ship- 
to-shore oil hose on empty drums 
is finally licked. And Quaker 
licked it. 

Now, with Quaker’s new floater 
assembly, you do away with bulky, 
abrasive 55-gallon-drum pontoons 
. . . you reduce the number of hose 
couplings as much as 90% . . . and 
you make the loading or unloading 
of a tanker off shore a relatively 
simple job. 

This assembly consists of a reel 
that propels 250-foot lengths of 
Quaker hose to or from the ship, 
floated on revolutionary inflatable 
Quaker pontoons which, deflated, 
take up only a quarter of the space 
once needed to store inconvenient, 
rustable metal drums. 


It’s a beauty of a time- and 


money-saver! Find out more about 
the Quaker-Porter Floater Hose 
Installation. Ask your Quaker in- 
dustrial distributor for full informa- 
tion, or write Quaker Rubber Divi- 
sion, H. K. Porter Company, Inc.; 
Philadelphia 24, Pa., or Pittsburg, 
California. 





19-foot Quaker pontoon hose folds up 
into less than % the space taken up 
by drum. 











H.K. PORTER COMPANY, INC. 


QUAKER RUBBER DIVISION 
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The Mail Box... 





Technical Writing 
To The Editor: 


The excellent article by John L. 
Kent “ABC’s of Better Writing” 
(PerroLeumM REFINER, November 
1957 Vol. 36, Number 11, page 361) 
will undoubtedly have a wide appeal. 
Everything he says is quite true, and 
can be applied to almost any piece of 
writing. 

I wonder, however, if he does not 
overlook the difficulties that belong to 
technical writing, and no others: the 
difficulties imposed by technical mat- 
ters. 


In normal everyday English, I be- 
lieve you will agree, precise details 
tend to make writing vivid. We speak 
of station wagon, with white side 
walls, a dented right front fender, 
and so on. 

When the technician speaks of an 
engine, however, his details are highly 
abstract, for example, brake mean ef- 
fective pressure or cubic inches of dis- 
placement. To be sure, these terms 
are familiar to him, but they remain 
abstract. Nobody has ever seen, in an 
engine, the cubic inches of displace- 
ment. 

Or to take another example—the 
word gasoline is general, and has 
some faint visual suggestions. The 
technical words, iso-octane, or 2, 2, 4- 
trimethylpentane, are far more spe- 
cific, but they do not evoke any visual 
image. 

This means that the normal pattern 
of English is upset. Highly specific 
details can be abstract, and generali- 
zations can be visualized. 

To put it mathematically 3(2)* is 
less general than nx™' but in an ac- 
tual report the arithmetic notation 
could refer to thousands of details, 
(such as pricing of units) while the 
reference to calculus could control, 
one, single, precise detail—again, in 
an actual report. 

If this sort of thing interests you, 
you might also care to hear about my 
suggestions for organizing technical 
writing. 

W. A. Sylvester 

Editor, Technical Publications 
Sales Technical Division 

The Standard Oil Co, (Ohio) 


Cleveland 
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How two-tubes-in-one can help 
you solve complex corrosion problems 


NACONDA Duplex Heat Exchanger 
Tubes are for two types of serv- 
ice—where the corroding characteris- 
tics of fluids inside and outside the 
tube are best met with different metals 
or alloys—where internal or external 
pressures, or the pressure-temperature 
combinations, are too great for a non- 
ferrous tube alone. In the latter case, 
an Anaconda copper alloy with the 
required corrosion resistance is placed 
outside or inside a steel tube — and 
the pair is drawn together. The fin- 
ished 1 Duplex Tube has the chemical 
properties required for the more cor- 
rosive fluid handled—plus the needed 
strength. 


Edited by James T. Kemp, Metallurgical Engineer 


TWO SEPARATE CORROSION PROBLEMS. 
A Duplex Tube of steel with copper or 
a copper alloy inside is used, for 
example, in exchangers or condensers 
handling water in the tubes and 
ammonia or a fluid with appreciable 
amounts of ammonia in the shell. Moist 
ammonia attacks copper and all of its 
alloys, and may cause stress-corrosion 
cracking. Stresses may be due to applied 
loads or may be residual from cold 
working of the metal. Steel, however, is 
not susceptible to such action by ammo- 
nia. Thus the nonferrous tube is shielded 
and can perform its normal function of 
giving long service life and efficient 
heat transfer on the “water side.” 
Other combinations of coolant—or 
heating fluid—and “stream” are found 
in petroleum refineries and chemical 
plants, in which differing properties 
are required inside and outside an 
exchanger tube. Here two nonferrous 
metals may be combined—a Cupro 
Nickel and Admiralty, for example. 


HEAT TRANSFER. Duplex Tubes have 
thermal transfer characteristics some- 
where between those of the two metals 
used. Each face of the tube has the 
receptivity-emissivity of its metal. The 


metal-to-metal interface is so intimate 
it offers little resistance to heat flow. 


Ferruues. Duplex Tubes can be sup- 
plied with ferrules of the same compo- 
sition as the inner tube (see upper 
illustration), replacing a short section 
cut from the end of the outer tube. 
This ferrule prevents excess corrosion 
of the ends exposed in the exchanger 
channel. The ferrule should be long 
enough to be securely rolled in when 
the Duplex Tube is expanded into the 
tube sheet. 


TECHNICAL ASSISTANCE. The American 
Brass Company’s metallurgical 
engineers and its sales representatives 
throughout the country are available 
to help you in the selection of the 
Anaconda Condenser Tubes to meet 
your problems. Write: Technical 
Department, The American Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 


5676 BEV 


ANACONDA’ 


Tubes and Pilates 
for Condensers 
and Heat Exchangers 





PHYSICAL PROPERTIES OF ANACONDA CONDENSER TUBES* 





Average 


Yield Strength at 
Tensile 5% Elongation 
Strength, Under Load, , 
ALLOY psi psi % 

52,000 


60,000 
60,000 


55,000 


Density, 
Rockwell Lb. 
Hardness, per B.T.U./Sq. Ft./ 

B Scole Cu. In. in. /Hr./°F, at 68° F. 
20,000 60 6-45 \ 768 
20,000 55 35-65 696 
28,000 55 30-60 S 540 
22,000 45 30-60 4 180 


22,000 46 25) 312 
57,000 15 68) . 

15,000 50 0-30 5 1104 
20,000 0-30 


Thermal 
Conductivity, 


Coefficient of 
Linear Thermal 
Exponsion per °F. 
(77-572 F.) 


0000112 
.0000108 
.0000099 


.0000090 


Elongation Modulus of 
in 2 Elasticity in 
Tension, psi 





Arsenical Admiralty-439 
Ambroaloy-927 
Ambraloy-901 
Cupro Nickel, 30%-702 
Cupro Nickel, 10%-755 
Light Annealed 
Light Drawn 
Red Brass-24 
Ambronze-421 
Phosphorized Arsenical 
Copper-108 
Light Drawn 
Hard Drawn 
Phosphorized Copper-103 
Light Drown 
Hard Drawn 


16,000,000 
16,000,000 
17,000,000 
22,000,000 
44,000 
60,000 
42,000 
46,000 


.0000093 
.0000104 
828 -0000102 


18,000,000 
17,000,000 
17,000,000 





40,000 
54,000 


35,000 
50,000 


20-50) 


| 
50-705 1344 0000098 17,000,000 
| 


40,000 
54,000 


35,000 
50,000 


20-50 
50-70 











2364 .0000098 17,000,000 























Note: The above valves are approximate and should not be used for specification purposes. *Light annealed except os noted. 
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Troubled with wiring failures in your refinery? 


If so, consider the record being es- 
tablished by Rome Synthinol 901, a 
special 90° PVC compound for wire 
insulation and sheathing. It has 
helped to solve an impressive list of 
difficult wiring problems. 
Developed by Rome Cable’s lab- 
oratory and first introduced in 1949, 
Rome Synthinol 901 has proved by 
test and actual use to be superior to 
conventional PVC compounds in the 
following ways: 
a. Suitable for continuous operation 
at higher temperature (90°C). 
b. More stable under severe heat cy- 
cling. 
c. Suitable for continuous immersion 
in hot transformer oil. 


d. Superior resistance to chemicals 
and solvents. 


e. Greater resistance to heat defor- 





STuTOL 


J 901 





CEFORMATION , PERCENT 





7% 80 690) 000s 
TEMPERATURE — EG. ¢ 
| CeFoRMATION OF PoLYvINL CXORDE ON wine | 

















Graph shows heat deformation vs. tempera- 
ture, and pares Synthinol 901 with con- 
ventional PVC compounds. Test run in ac- 
cordance with Underwriters’ Laboratories 
standard procedure, except for temperature. 





The practical value of this com- 
pound can best be illustrated by 
describing a number of actual case 
histories. 


(1) Oil refinery, industrial and 
chemical plant wiring. 
Plant and oil refinery engineers have 
long used conventional PVC insula- 
tions for plant wiring with good re- 
sults, but too often heat deformation 
problems arose in warm locations. 
Since Rome Synthinol 901’s supe- 
rior deformation resistance sug- 
gested that it might be the answer to 
this problem, it was tried and soon 
became widely used because of its 


much better service record. 

Synthinol 901 also proved to be far 
superior to conventional materials 
for chemical plant wiring where the 
corrosive action of chemicals and 
solvents has always been a tough 
problem. Although polyvinyl chlo- 
rides as a class have inherently bet- 
ter resistance to chemicals and sol- 
vents than many other materials, 
some engineers desired even further 
improvement. One user decided to 
test a number of samples over a long 
period by immersing them in various 
concentrations of acetone, different 
alkalis, and butyric, propionic, and 
acetic acids. The results of this care- 
ful evaluation showed clearly that, 
when exposed to these chemicals, 
Synthinol 901 would last longer than 
any other PVC tested. 


(2) Oil-filled transformers. 


Transformer engineers have long 
sought a cable construction to re- 
place varnished cambric-insulated 
cable for leads in oil-filled trans- 
formers. These leads connect trans- 
former windings and bushings and 
are constantly immersed in hot oil. 
One transformer manufacturer, en- 
couraged by successful experience 
with Synthinol 901 on other appli- 
cations, undertook a comprehensive 
study of the possible usefulness of 
this insulation in lieu of varnished 
cambric for high-voltage transform- 
er leads. This study extended over a 
several-year period and proved to 
those engineers involved that there 
were at least four reasons for stand- 
ardizing on Synthinol 901 for this 
application: 
a. There was less sludge in the oil 
than when VC insulation was used. 
b. There was no harmful degrada- 
tion of the electrical properties of 
the oil. 
c. Conductors insulated with Syn- 
thinol 901 ran cooler, permitting 


ROME 


C2. 2 2 A OTS 
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a 7% increase in lead cable cur- 
rent rating. 

d. The use of Synthinol 901 in lieu 
of VC would permit substantial 
dollar savings. 


(3) Coil leads. 


Many manufacturers of small coils 
for relays, small transformers, small 
motors, and electronic components 
have tried to use PVC insulated lead 
wires for many years. Typically, 
these leads are crimped or soldered 
to the ends of the coil; and the whole 
coil is then impregnated with var- 
nish or wax and baked as long as 16 
hours at temperatures as high as 
150°C. The varnish used may be 
asphaltic, phenolic, alkyd, etc.; and 
the wax may be paraffin, beeswax, 
carnauba, or another kind. 

PVC insulated lead wires fre- 
quently produced serious produc- 
tion problems because of the insula- 
tion’s tendency to shrink, crack, and 
stiffen during the impregnation and 
subsequent baking period. Synthinol 
901 was substituted in place of the 
ordinary PVC insulation and, after 
nearly eight years of wide usage, not 
a single case of shrinkage, cracking, 
or stiffening of insulation involving 
Synthinol 901 has been brought to 
our attention. 

These case histories describe just 
a few of the applications for which 
Rome’s Synthinol 901 has proved 
especially effective. Perhaps they 
will suggest other applications in 
your own area which might also be 
better handled with Rome Synthinol 
901 instead of a conventional PVC 
compound. If you have a wire or 
cable problem that might be solved 
with Rome Synthinol 901, why don’t 
you get in touch with us? Contact 
your nearest Rome Cable repre- 
sentative for more information—or 
write to Department 320, Rome 
Cable Corporation, Rome, N. Y. 


CABLE 


O N 
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A Quick Look at the Industry TH | S M O NTH 


Imports, Plus Soft .Markets, Equal Refinery Shutdowns .. . Despite heavy cuts 
in refinery runs, large and small refineries alike are feeling brunt of excessive 
product inventories and weak price structures. Trouble sterns from two sources: 





® Warm winter. In mid-January major product demand was 5.5 percent under 
year ago levels. And prospects for 58 indicate no increase in runs during first 
quarter, possibly first half, 


® Crude and product imports, though improved by voluntary controls, continue to 
weaken already weak petroleuin markets. 


Result: Refineries are either cutting runs sharply and laying off personnel, or 
shutting down completely. Here’s partial box score to date: American Oil—will 
“lay off 150 employes by April; Pure Oil—laid off 106 of 535 employes; Esse 
Standard’s Bayonne, N. J. Refinery—plans to lay off 800 of: 1650 employes by © 
March 1; Corpus Christi Refinery—shut down; Clark Oil (7000 bpd)—shut 
down; Delhi-Taylor -(15,000 bpd)—shut down; Gladewater Refinery (2500 bpd) 
~-shut down; Cosden-Hawley Refinery (7000 bpd )—shut down. 


In effort to stem downward business trend, major oil industry groups are putting“ 
pressure on Washington te curb government product imports fram Caribbean, put 
more teeth in voluntary import ae 


Now You Can Float “see Oil to Market .. . cde ding to British, flexible. oil 
barges made from synthetic rubber and towed by small boat have panned out well 
in initial research stages. But, it’s still too early to tell if they will be accepted as 
means for moving Middle East oil to Europe i in place of present supertankers. Eco- 
nomics are not defifiite, though initial cost is one-seventh of conv entional oi! 
tanker. Next step: Increase size of test models. 


Meanwhile, Reichhold Chemicals reports that floating tubular plastic bags will be 
made in U. S, soon to be used for transporting fuel oil or chemicals and towed by 
tugs. They say shipping costs will be reduced 60-80 percent. The giant bags will 
have capacity of 20,000 gallons, are 100 feet long and can be towed in line like a 
railroad train. . 


All That Glitters Is Not Safe. . . U.S. Navy researchers report sealed from sparks 
can be caused just as edsily by tools made of such “non-sparking” materials as 
copper, as by tools made of steel. According to report, metallic sparks can be 

- caused by contact between non-sparking and sparking metals—and impact is more 
dangerous as a source of ignition than friction. 


New Markets for Asphalt . . . Recent research by Kerr-McGee shows that asphaltic 
fractions from reduced crude can be converted to good ion-exchange materials or 
activated char. Conversion was made by sulfonation-sulfation. 


Army engineers say tests to determine whether asphalt runways can handle big 
jets may not be completed until August 1. Maximum weight load for test has 
been increased to 265,000 Ib.—weight of latest B-52 bomber—from previously 
planned 240,000 Ib. 


Postings on Octane Race . . . Ethyl survey of major U. S. cities shows premium octanes 
averaged 98.4 for January, same as December average. Regular was down 0.1 
octane for January average of 91.0. 


As auto compression ratios approach 12:1, it seems surface ignition will be 
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News You 


A Quick Look At The Industry (continued) Need to Know 





competing with octane numbers as the most important gasoline spec. Unhappily, 
the components desirable for octane appreciation are bad for surface ignition re- 
sistance. In fact, best fuels known now won’t eliminate surface ignition entirely. A 
lot more research will be conducted before problem is solved. 


According to Sun Oil estimate, 21-million car owners are now paying for more 
octane than they need. Sun’s “custom-blending” pump is now servicing company’s 
customers in 21-state marketing area. Motorists have their pick of six grades of 
gasoline—all from the same pump. 


- 


Progress Notes on Avfuel . . . There's no fuel like an old fuel. Particularly when it is 
stored in ice. U. S. Army Corpsmen have found that avfuel not only retains its 
properties, but water content is reduced so that the avfuel actually improves when 
stored in pits carved in the ice. This revelation was made when Army team re- 
turned to their work in the Arctic after seven months. 


Instantaneous chemical analyses are made by new electronic instrument, the “time- 
of-flight mass spectrometer”. It can analyze particles in 1/10,000th of a second. 
Speedy enough to analyze individual explosions of rocket, jet and internal-com- 
bustion fuels during engine operation, the device uses an ion gun to identify vapo- 
rized gases, liquids and solids by revealing their molecular masses. Analyzed mole- 
cules are followed the length of the gun tube, their speed measured electronically 
and plotted on an oscilloscope. 


Quick Look at Washington . . . Fate of Harris-O’Hara bill may be decided early in 
March; early January optimism regarding bill’s chance of passage has taken a 
reverse tack—government officials now say vote will be close with failure or suc- 
cess of compromise coal amendment very possibly deciding the outcome . . . Im- 
ports Administrator Carson is up in arms about “alleged” imports of crude with- 
out obtaining government quotas—says refiners who continue to ignore voluntary 
imports plan might subject entire industry to high imports tariffs or mandatory 
controls . . . Union Oil of Calif. has officially protested bids submitted to Military 
Supply Agency from Aurora, Cosden and Shamrock—as “small business” opera- 
tions—protest claims these companies are not small . . . Mid-January Military 
Supply Agency bidding on JP-4 contracts saw price quotations at. lowest level in 
Agency’s history; Caribbean quotations ranged from 7.32 to 8.22 cents per gallon, 
while U. S. prices ranged from 8.34 to 9.61 cents per gallon. 


Stiff Labor Demands on the Way... After “comparatively” cooperative year in 
1957, independent labor unions plan tight squeeze on oil companies this year. Rea- 
son: Strong bait is needed to increase union membership. To give one example, 
60,000-member Federation of Independent Oil Unions will bargain for such 
“Gravy” items as 35-cent per hour wage increase across the board, four-day work 
week, decrease in number of layoffs, elimination of forced retirement, improve- 
ments in benefit programs. 


U. S. Is Biggest Rubber User . . . More than 46 percent of the world’s rubber produc- 
tion is consumed in the U. §. The U. S. produces more than 84 percent of the Free 
World’s synthetic rubber and consumes more than 63 percent of it. 


While the U. S. produces no natural rubber, it consumes. more than 31 percent of 
the world’s production. 
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Buell Cyclones offer ex- Which ase the best 


clusive Shave-off which 
harnesses double-eddy 
currents and puts them to dust collection system? 
work, large diameter de- 
sign which eliminates 
bridging and clogging. 


Five factors influence the choice of a dust collection system: 
Buell “SF” Electric Pre- dust characteristics, gas characteristics, efficiency required, 


cipitator delivers extra installation and operation costs, and limitations of space or draft 
collection efficiency ‘ i ‘ : f ° 
through use of. unique loss. In every installation, exclusive Buell features provide 


po ats oc Dome Rear extra efficiency. A booklet, “The Collection and Recovery of 
m iraiectrodes and ex- ° ” . 
mais Continuous Cycle y Industrial Dusts”, provides valuable, 


Rapping. specific details. Just write Dept. 21-B, 
Pe i _ Buell Engineering Company, Inc., 
Buell Combination 


Cyclone-Precipitator —~ > pS j . 123 William Street, New York 38, New York 
Systems combine exclu- : ¢ 

sive Buell features for 

extra efficiency where ex- 

tremely high performance 

standards must be met. 


Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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Puzzle: find the mixer that 


Specifying the right mixer for blending, 
TEL addition, or crude oil sediment con- 
trol may /ook like a puzzle—but it doesn’t 
have to be one. 

Simply look for the mixer that gives 
you most choice for the money. That’s the 
one most likely to give you the long-run 
economy you're seeking. 

For example, if corrosion is a problem, 
you'll want a free hand in choosing the 
material for the mixer shaft and propel- 
ler. It’s good to know you can get these 
parts in any machinable metal or alloy 
(and with special covering, if you want it) 
—when your choice is a LIGHTNIN Mixer. 
Leak-free sealing— Perhaps you've taken 
a close look at maintenance costs, and 
decided you'd like a mixer with a rotary 


mechanical shaft seal instead of a stuffing 
box. You can get such a seal on any 
LIGHTNIN Side Entering Mixer (it’s sav- 
ing many oil companies thousands of 
dollars a year on maintenance). Or you 
can take your pick of fowr standard 
packed stuffing boxes, two of which per- 
mit repacking without draining the tank. 
Choice of power input—What’s your 
preference on mixer drive units? You can 
choose a highly efficient gear drive, or a 
lower-cost V-belt drive, for your LiGut- 
NIN Mixer. On gear-drive LIGHTNINs, 
you can have a fluid coupling between 
motor and drive to handle excessively 
high starting torques. 

You want a mixer big enough to han- 
die the job. But you don’t want to pay for 


~Lightaint Mixers. 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 

(-) 8-102 Top or bottom enter- 
ing; turbine, paddle, and 
propeller types: 1 to 500 HP 

([] 8-103 Top entering; propel- 
ler types: 4 to 3 HP 

(CC) 8-108 Portable: % to 3 HP 


25 HP 


(C) B-104 Side entering: 1 to 


() B-112 Laboratory and small- 
batch production types 

(] B-109 Condensed catalog 
showing all types 


[] B-111 Quick-change rotary 
mechanical seals for pressure 
and vacuum mixing 


(] 8-107 Data sheet for figuring 
mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 164-b Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


costs least to 


operate 


excess horsepower. With LIGHTNINs, you 
have a full range of sizes to choose from 
—18 basic models, 1 to 25 HP. 

Finally, you can order LIGHTNINs with 
the motor that gives you best service and 
minimizes your stock requirements: any 
make with NEMA frame; any current char- 
acteristics; any enclosure or insulation. 
Get these 20-yeer savings —You don’t 
pay more for this freedom of choice. You 
save— because you cut your mixer operat- 
ing, maintenance, and parts-stocking cost 
for as long as the next 20 years. 

Start planning now for long-term sav- 
ings in your fluid mixing operations. For 
quick, competent help, just phone your 
LIGHTNIN Mixer representative (listed in 
Refinery Catalog). Or write us direct. 


CUT MIXER MAINTENANCE as much as 60% 
with the new LIGHTNIN cartridge-type rotary 
seal, optional with LIGHTNIN Mixers. It posi- 
tively stops leakage, runs for years without 
adjustment—and slides off the shaft for fast, 
easy replacement if ever necessary. 
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Data Nor Management Talks Enough 


AS TECHNICAL MEN, we often think of proj- 
ects as having to be sold to management. But equally 
important is the fact that projects need also be sold 
by management to technical men—not with plati- 
tudes but with specific economic information. Speak- 
ing for research departments in the industry, Dr. P. 
C. White, manager of the Standard Oil Company 
(Indiana) research department, put the problem and 
solution this way at the recent AIChE annual meet- 
ing: 

“Supposing your company encounters a new com- 
petitive pressure; Sales turns to Research to help. Top 
supervisors confer on the program needed, It is set 
up ani the men assigned. Are they told why, and 
how soon, and how badly the results are needed? Or 
a technical man may make a suggestion to a super- 
visor. It may be a very good one. The supervisor may, 
in turn, pass it on up the line to see what his boss 
says about it, but he is a busy man and sometimes 
he forgets to follow up. It can happen that the re- 
search man who made the suggestion never hears 
why it was not adopted. Or perhaps a high-level 
project status report on an existing project is made 
in a conference with members of the Sales depart- 
ment and Manufacturing department present. The 
next week word comes down that the project direc- 
tion is abruptly modified or perhaps is even termi- 
nated as a result of management decision. No ex- 
planations are given as to the reasons for such a 
change, 

“We've all heard of cases like these—though I’m 
sure they never happen in our own companies. We 
are all aware that few things in technical work can 
be more frustrating and have a worse effect on the 
morale of the professional people. . . . 


The Why of It. “Why does this situation exist? Per- 
sonally, I believe it may be due to a very human 
tendency to identify ourselves with our earlier back- 
ground. The knowledge we acquire through experi- 
ence is acquired so gradually we tend to forget how 
much we've learned, Or perhaps we're not quite 
willing to admit to ourselves how raw we were when 
we started. 

“The average technical man goes through school 
and then starts to work in a company. He knows 
chernical reactions. He knows the laws of mathematics 
and chemical engineering. But he knows nothing 
about company history. He knows nothing about its 


February, 1958—PrtRoLeUM REFINER 


policies, about the economics of the industry in which 
he is working, He isn’t conscious of political factors 
or of competitive pressures. He has not seen the de- 
velopment of quality trends. This information he ac- 
quires through decades of experience. But after he 
has acquired it, he still tends to identify himself with 
that new technical man at the bench. He ignores the 
substantial overlay of experience that separates them. 
“When he initiates a particular research project, 
or when he judges a recommendation of an indi- 
vidual or group in the Research department, he nat- 
urally does so on the basis of his universe of technical 
and business background. His mistake lies in assum- 
ing that all the technical men working under his 
supervision share a similarly full understancling. . . . 
“It is truly hard for the senior research supervisor 
to appreciate how wide the gulf is between himself, 
with his years of experience, and the younger man 
who shares his technical background and enthusiasm 
but who lacks his almost intuitive understanding of 
the whys and wherefores of the research program. 


The Solution. “If we are going to bridge this gulf 
and solve the problem of downward communications, 
what must we do? Well, one thing, obviously, is to 
promote the establishment of company objectives by 
top management. This means more than generalized 
objectives; improving products, reducing costs, etc. 
The questions that need to be answered are more 
specific. What line of products is the company will- 
ing to produce and to market—petrochemical inter- 
mediates or the finished plastics? What market does 
it seek—industrial, retail, large volume only, foreign? 
How large a volume of business does it plan to 
achieve five years hence? What share of the market 
does this represent? Does the company hope to ob- 
tain markets by improvements and cost reductions in 
the present line or by new products? To what extent 
is it willing to consider licensing possibilities as an 
incentive for a research project? Are purely protec- 
tive patents an objective? The answers to these ques- 
tions give the technical man confidence in setting up 
his program to meet his company’s needs. If he does 
not have the answers, he should work with his man- 
agement in developing them. 

“In addition to having the objectives set down in 
writing for all to see, the top management should 
back them up with a continuing flow of information 
on company policies, changes in plans, competitive 





ai has been our privilege to serve many of the major companies in the petro- 
chemical industry. A long list of satisfied customers attest to the superiority in design 
and workmanship, the unexcelled quality of construction, competitive price and 
lower maintenance factor of heat exchangers made by Texas Metal. We look forward 
to an opportunity for offering engineering counsel on any of your heat transfer 
problems and invite your inquiries. 


TEXAS METAL FABRICATING COMPANY 


P. 0. BOX 7567 HOUSTON 7, TEXAS 


4 Qualified for Construction in Ferrous 
ASME Code Construction and Non-Ferrous Materials 


Our Tenth Anniversary of Service to the Petro-Chemical Industry 
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trends as seen from the management level, economic 
trends, etc. In such an atmosphere of being part of 
the management team, the research man cannot com- 
plain that he doesn’t understand what the company 
expects of him. 

“With the company objectives set, it is obvious that 
the objectives of indiviual projects can be related to 
these company objectives. The questions that should 
be asked at this stage include: 

“(1) Is this project in a field where we currently 

have sales or manufacturing interests? If it 
is outside, what risk are we running com- 
petitively and financially? 
Is the work we are doing really new or are 
we developing someone else’s idea? What are 
the opportunities for basic patent protection? 
Do we see any new approaches to this gen- 
eral problem?” 

Other departments besides Research can well heed 

these observations by Dr. White. Data don’t talk and 
neither does management talk enough. 


WE ON Perrovevum ReE- 
FINER are thinking about 
history these days what with 
the 100th Anniversary of the 
Drake discovery well just around the 1959 corner. 
Staff members long since received their asignments 
and much work has been done toward rounding up 
some interesting historical articles with the slant, of 
course, toward refining. 

Along this general line, we recently noted that a 
generous reward is being offered for “Dead-Arm 
Brandt,” a ‘‘dime novel’’ that had its moments 
around the turn of the century. It’s a thriller about 
the early oil days and we are told that collectors will 
pay upwards of $100. a copy to any who, looking 
where yesterday’s teen-agers used to hide them, come 
up with a volume. 

Purple prose and bad grammar notwithstanding, 
many of the stories of which “Dead-Arm Brandt” is 
a sample were written by men who had something of 
a first-hand knowledge of their subject, They are said 
to contain accounts of how nitroglycerin was used to 
shoot oil wells, early refining methods, and the finan- 
cial risks day-before-yesterday’s entrepreneurs took 
in a pioneer industry. 

At least 15 dime novels dealing with oil have been 
uncovered so far and the hefty price tag attached to 
them are causing attics and cellars throughout the 
land to be scoured for new finds. Many students be- 
lieve that these pulp books may prove of even more 
historic value than formal treatises because they 
managed to capture the spirit and flavor of the 
times. 

Got any of these wanted characters around your 
ol’ homestead ? 


Historians 
On the Trail 
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CASH REWARDS — sub- 
stantial ones—for the appre- 
hension and conviction of 
burglars and hold-up men 
victimizing its service stations has been found by The 
Standard Oil Company (Ohio) to be an extremely 
effective plan. In fact, it is so effective that the com- 
pany, entering its second year of paying such cash re- 
wards, has just announced a program that increases 
its top payoff from $2,500 to $5,000. 

“This is a move to make an unprofitable busi- 
ness—hold-up and burglary—even less profitable,” 
the company said in a statement. “Our records 
show that the average hold-up nets only $60 to the 
criminal. In station burglaries losses are even less be- 
cause the intruders ordinarily get only insignificant 
amounts of merchandise and virtually no cash.” 

During 1957, the first year of the plan’s operation, 
Sohio paid out $7,000 in 20 rewards to employes, 
dealers, law enforcement officers and other alert citi- 
zens. This total included 16 rewards of $250 each in 
cases of burglary, two rewards of $500 each in cases 
of armed robbery, and two rewards of $1000 each 
in cases of hold-ups involving physical injury. 

Here are some convincing statistics: 

The Cleveland police department reported that 
their city had 658 robberies during 1956 with 18 of 
them Sohio stations. During 1957, when Sohio’s 
Shield Plan went into effect, Cleveland’s over-all 
figure had jumped to 915 robberies but only 14 Sohio 
stations were included in this total. 

Any plan that will cut down on this type of dep- 
redation is worth trying out. We wouldn’t go so far 
as to suggest the old Texas Bankers Association plan 
of “$5,000 for a dead bank robber but not one cent 
for a live one” because that led to some tragic abuses, 
but the Shield Plan has a good experience that might 
be studied in other areas where this sort of thing is 
far too prevalent. 


Reducing the 
Robbery Toll 


SOME OF OUR WASH- 


Big Company INGTON FRIENDS think 
Du Pont is too big. But who, 


Doing Big Job 
if the Du Pont Company 


wasn’t doing it, would spend $15 million during a 
single year for fundamental research? This work has 
been going on for 30 years. So far as our knowledge 
goes, the 1958 appropriation against the three-decade 
background is the most extensive such effort ever 
conducted by any company. 

Some 400 scientists are engaged in the Du Pont 
program which 30 years ago started with a corps of 
five men investigating molecular structure. Now it 
embraces organic and inorganic chemistry, biological 
chemicals, polymers and plastics, fibers and films, 
metals and alloys, electronics, solar energy, radia- 
tion chemistry and others. 





Methods for making a new antiknock compound are investigated by an Ethyl research chemist. 


How Ethyl Chemical Research 
Advances Antiknock Technology 


Break-throughs in Organo-Metallic Chemistry Point to More Effective 
Antiknock Agents and New Tetraethyllead Production Methods 


VER SINCE the discovery of tetraethyllead as the 

first practical antiknock additive, Ethyl scientists 
have been searching for even more effective and eco- 
nomical antiknock agents. 


Extensive research on both organic and metal- 
organic materials in our Detroit Research Labora- 
tories has shown that the metals are the most promis- 
ing. Our research also has shown that these materials 


promise important new advances in tetraethyllead 
production methods. 


Our efforts to learn more about organo-metallic 
compounds also have enabled us to make significant 
contributions to chemical knowledge outside the anti- 
knock field. Ethyl’s continuing publication of such 
information contributes to the expansion of 
knowledge in this field of chemistry. 
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Developments in Organo-Metallic 
Chemistry 
Offer Antiknock Promise 


Much of the early work on metallic anti- 
knocks was hindered by the lack of com- 
pounds with solubility, volatility, and sta- 
bility characteristics suitable for use in 
gasoline, 


Recent chemical break-throughs, used to 
good advantage by Ethyl scientists, have 
indicated that many metals might be in- 
corporated in organic compounds. The 
synthesis of organo-metallic compounds 
with suitable physical characteristics has 
enabled us to consider a number of them 
as antiknock possibilities. 

One organic manganese compound, 
which we call AK-33X, has shown promise 
as an aviation fuel constituent to increase 


done before this new method can be used 
commercially, However, our studies of all 
phases so far have led us to believe that 
considerable advances in tetraethyllead 
production methods are within reach. 


Chemical Contributions Outside 
Antiknock Field 


An added benefit of the synthesis of tetra- 
ethyllead and other organo-metallic com- 
pounds is the development in our labora- 
tory of improved techniques for manufac- 
turing triethyl aluminum. This compound 
is of high interest as a possible new route 
to the manufacture of tetraethyllead. 
Triethyl aluminum also is important as 
an ingredient in catalysts for olefinic poly- 
mers and particularly high density poly- 
ethylene, as an alkylation agent for active 


aed 


High-pressure autoclaves in Ethyl’s Baton Rouge and Detroit Laboratories are used to run organo- 
metallic reactions at high pressures and temperatures. 


the power of piston aircraft engines. It is 
now undergoing extensive testing in both 
aircraft and automotive engines. Many oil 
companies are thoroughly examining AK- 
33X to determine its effectiveness as an 
antiknock and as a supplement to tetra- 
ethyllead in their different motor gasolines 
and constituents. 


Tetraethyllead Is Synthesized 
From Common Lead Compounds 


Another recent accomplishment of Ethyl’s 
organo-metallic research is a new method 
of synthesizing tetraethyllead from a wide 
range of organo-metallic compounds by 
reacting them with common lead com- 
pounds such as lead oxide, lead sulfide, 
and lead dioxide, This radical departure 
from present technology circumvents the 
use of sodium and chlorine. 


Major development work remains to be 
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metals and less active salts, and as a re- 
ducing agent comparable to lithium alumi- 
num hydride. Triethyl aluminum and tri- 
methyl aluminum also are being considered 
for military fuel applications. 


The Ethyl scientific team has a solid re- 
search background in fuel-engine relation- 
ships plus a comprehensive knowledge of 
organo-metallic chemistry. 

In addition, the Research Laboratories 
are uniquely organized to evaluate the po- 
tential engine applications of new fuel or 
lubricant additives, These are good reasons 
why we look forward to even more impor- 
tant advancements in the fields of antiknock 
chemistry and organo-metallic research, 


In so far as possible, data on all Ethyl’s 
current research projects in antiknock tech- 
nology and organo-metallic research will 
be made available to the Oil Industry. 


How 
Ethyl 
Research 
is 

helping 
you 


In the 36 years since the dis- 
covery of tetraethyllead as the 
first practical antiknock addi- 
tive, Ethyl’s search for new anti- 
knock agents has continued. 


New compounds and their 
value to the Petroleum and 
Chemical industries are inves- 
tigated on a continuing basis 
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Mich. and Baton Rouge, La. 

Research in the field of or- 
gano-metallic chemistry is only 
one of the many facets of Ethyl’s 
research program. 

Ethyl’s scientific manpower, 
experience and facilities are 
dedicated to the search for fun- 
damental knowledge of the be- 
havior of fuels and engines, 
guided by the needs of the Pe- 
troleum Industry. 


ETHYL CORPORATION 
New York 17, N.Y. 


RESEARCH LABORATORIES : 
1600 W. Eight Mile Road, Ferndale 20, Mich. 
2600 Cajon Road, San Bernardino, Colif. 
P. O. Box 341, Baton Rouge, La 
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How to simplify 
control problems 


Keep systems flexible, carry small 
inventory, cut maintenance cost with 
the Bailey Building Block Method 
of instrumentation and control. 


What is the Bailey Building Block Method? It’s using stand- 
ardized Bailey measuring, transmitting, and controlling 
components and combining them into any system you need. 
Components can be added as needed . . . removed and reused 
elsewhere . . . recombined into another system when the 
need changes. It’s flexibility plus! 


It’s all based on the simple fact that a Bailey instrument or 
control component doesn’t care if the measured variable is 
steam flow, tank level, or tower temperature, to pick just 
three examples. System components—transmitters, receivers, 
relays, selector stations, power units—are standardized for 
multi-purpose use. 


A spare component can be used in any one of many systems. 
Gone are delays waiting for shipments of special parts. Gone 
are large inventories of spares and parts. Simplified is the 


training of men for maintenance. 
RECEIVER 


There are many exclusive features and advantages of the in- 
dividual components used in the Bailey Building Block Meth- 
od. And there’s much more to the Building Block story itself. 


For further details, call our local district office or write us at 
Cleveland. Our engineers will be glad to prove how the Build- 
ing Block approach will save you money and simplify your 
instrument and control problems. 


ee mere ccm 


CONTROL RELAY SELECTOR STATION | Be POWER UNIT 


BAILEY METER COMPANY 


1043 IVANHOE ROAD, CLEVELAND 10, OHIO 


— In Canada — Bailey Meter Company Limited, Montreal 


\ 
menon RESULTS IN: FLEXIBILITY, SIMPLICITY, ECONOMY 





For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—YV ol. 37, No. 2 
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ALOYCO 111 Gate Valve for 150 |b. service 
features double disc ball-and-socket wedges 
They are free to rotate and are non-fouling 
in any position which insures tight closure 
There are Aloyco valves and alloys 
designed for every type of corrosive service 


SPECIALIZATION! Isn't it reasonable to believe that the 
one company with experience, facilities, research and 
service all devoted to a single product is your best source 
of supply? The modern Aloyco foundry, for example, is designed 
to produce one end product only: pressure-tight 
Stainless Steel Valve castings of the finest quality 


Lasting 
ALLOY STEEL PRODUCTS COMPANY @i¥SiM4HI 


LINDEN, NEW JERSEY ve VALVES 
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THIS MAN’S A SPECIALIST IN PROTECTING YOUR 
PROFITS. His title is Dowell Service Engineer. His job— 
to study your maintenance cleaning problems, recommend 
the proper solutions and apply chemical solvents to help 
you make more profit. He represents a team of specialists 
who have rendered old-fashioned all other methods of 
cleaning product, process and steam generating equipment. 
His method is Dowell Service, the modern way—using 
solvents—to remove scale and sludge from all kinds of 
metal equipment, tanks, piping and lines. 


Specifically: one processor had been performing his 
own turnaround service—using mechanical methods—at an 


annual cost of $315,000. The Dowell Service Engineer and 
his team performed the same service in 1/10 of the time 
at a cost of $2300. The savings in downtime alone 
amounted to $210,000. 


If your maintenance and operating engineers do not 
know the profit possibilities with Dowell Service, ask them 
to get the facts for you. For specific information on how 
chemical cleaning can help your plant to greater profits, 
call the Dowell office nearest you. DOWELL INCORPORATED 
—-A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COM- 
PANY. Headquarters and research center, Tulsa, Oklahoma, 
with 165 offices and stations to serve you. 


chemical cleaning services for industry 


For more data on advertised products, use Readers’ Service Cards, last page 


PETROLEUM REFINER—I ol. 37, No. 2 





a 
* 
'e 
a 
® 
* 
e 
# 
® 
* 
© 
* 
@ 
© 
é 
* 
& 
* 
e 
* 
* 
* 
° 
2 
* 
* 
® 








: 
r 
* 
® 
° 
e 
* 
® 
* 








Contents 





Perforated trays are used in several forms of vapor-liquid contacting: rectifi- 


cation, absorption, and stripping. This special report gives a step-by-step procedure to 


help you design them. 


Chen-Jung Huang, University of Houston, 
John R. Hodson, Texas Butadiene and Chemical Corporation, Channelview, Texas 


PERFORATED TRAYS are used 
in many applications of vapor-liquid 
contacting with satisfactory efficien- 
cies and capacities. Since the use of 
this type of tray**:*?*-? has been re- 
vived in the past few years, the most 
reliable data are brought together 
here to give a systematic procedure 
for tray design. 

Plate efficiency is influenced by 
the tray layout and this factor 
should be considered in the tray de- 
sign. However, the amount of infor- 
mation on plate efficiency available 
at this time does not permit a gen- 
eral correlation. Therefore the dis- 
cussion on plate efficiency will be 
qualitative rather than quantitative. 

The determination of an optimum 
tray layout from the viewpoint of 
tray dynamics should yield the fol- 
lowing: 

1. Insure required performance 
for the given process requirements. 

2. Provide flexibility to meet pos- 








FIGURE 1—The main advantages of the 

rforated tray over the bubble-cap tray 
ie in its lower cost and in its simpler 
construction. 
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sible future changes in process re- 
quirements, 

3. Achieve the above at minimum 
cost of construction. 

The application of a high-speed 
computer will, of course, facilitate 
the selection of an optimum design,** 
but the computations can be per- 
formed manually within a _reason- 
able length of time with the aid of 
charts, tables, and nomographs. 


PROCESS REQUIREMENTS 

One of the functions of fractiona- 
tion and absorption calculations is to 
determine the vapor and liquid 
loadings and their conditions on the 
tray. From the known conditions of 
the vapor and the liquid, physical 
properties of both phases, such as 
density and surface tension, can be 
determined. 

The effect of entrainment on 
plate efficiency and column per- 
formance has been discussed by 
many investigators. * * *: & 11,28,87,88,39, 40 
Most of their equations result in 
lengthy expressions. Colburn™ pre- 
sented a simplified form to calculate 
an optimum entrainment attaining a 
column at minimum cost. For the 
plate in a fractionation column, Hunt’® 
assumed that the molal entrainment 
ratio is approximately equal to the 
weight ratio, and he proposed the fol- 
lowing form, as an extension of Col- 
burn’s equation: 


_L/VV 
ors 


(1) 


Vapor and liquid loads in moles per 
hour are represented by V and L re- 
spectively. 

The tray should be designed to 
meet not only the present process re- 
quirements but also the anticipated 
maximum and minimum loadings in 
the future. The limits of flooding and 
entrainment should not be exceeded 
at the maximum vapor and liquid 
loads, and the tray should be stable 
even at the anticipated minimum 
vapor load. 

It is advisable to decide on a proper 
range of maximum and minimum 


loads according to the particular cir- 
cumstances. If the ranges are not spec- 
ified or known, arbitrary assumptions 
may be made. A tray whose diameter 
is 5 feet or smaller should be able to 
handle (100 + 30) percent of the 
present process requirements; trays 
larger than 5 feet in diameter, 
(100 = 15) percent, 

For fractionation and absorption, 
the vapor and liquid loads on the top 
tray are usually different from those 
on the bottom tray. Therefore, for a 
complete design of the whole column, 
at least both the top and the bottom 
trays should be studied. In addition, 
it is often advisable to study the trays 
above and below the side streams and 
feed streams because of the ‘sudden 
changes in the loads. Thus, it will be 
seen that although it is desirable from 
an economic point of view to have a 
uniform tray design for use through- 
out the column, this is not always 
possible. Possible solutions* in such 
cases may be: 

a. To blank off the perforations in 
the tray where a low vapor load is 
anticipated. 

b. To design entirely different trays 
(i.e. varying hole diameter, hole spac- 
ing, weir length, weir height, etc.) 
for different sections of the same 
column, keeping the tray diameters 
the same. 

c.To vary the column diameter, 
employing an entirely different tray 
design for the different sections. 


DESIGN VARIABLES, STANDARDS 


Tray dynamic calculations must be 
made to insure satisfactory perform- 
ance of a proposed tray design. Each 
of the items which would be consid- 
ered will be discussed in the follow- 
ing sections: 


Column Diameter. The first tray 
dimension to be determined is its ap- 
proximate diameter. There have been 
a few empirical correlations” ** re- 
lating column diameters and vapor- 
liquid loads, The diameter deter- 
mined by these correlations is an 
approximate one and it should be 
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improved by subsequent tray dynamic 
calculations until an optimum column 
diameter is attained. A tray diameter 
is reciprocally related to the tray 
spacing, the larger the tray diameter, 
the closer the tray spacing. 

For determination of the approxi- 
mate diameter of the tray, the Brown 
and Souder’s method’ may be used. 
Primarily, their equation for deter- 
mination of the maximum allowable 
vapor velocity is: 


G=K Vv (ex — pv) (2) 


Where G = Maximum allowable mass 


velocity of vapor, Thr) (sq. ft.) 
K = Empirical constant 
py, pt = Densities of vapor and liquid 
respectively, Ibs./cu. ft. 

The constant K may be obtained 
from Figure 2 as a function of liquid 
surface tension and tray spacing. Fi- 
nally, an approximate column diam- 
eter can be estimated by the equation, 


pre OS, sip 
p=\+ G 
eae M 
= 113-3 


Where D = Column diameter, ft. 
Vu = Vapor load, Ibs./hr. 


(3) 


The tray diameter determined by 
Equation (3) is usually conservative. 
Based on this diameter, the first tray 
layout may be made. Then, by tray 
dynamic calculations, an appropriate 
tray spacing corresponding to the tray 
diameter can be determined. 


Tray Types. Several patterns of 
liquid flow across a tray are used in 
industry. Sketches of the modes of 
liquid flow may be found in texts on 
distillation. 

Cross flow with a rectangular weir 
is the most common. This flow pat- 
tern represents the simplest and most 
economical tray construction, Since 
the liquid flows directly across the 
tray, its long path contributes to high 
plate efficiency. 

For low liquid and high vapor 
loads, a reverse flow tray is more de- 
sirable. The downcomers are located 
on one side of the tray. The liquid 
flows around a center baffle, revers- 
ing its direction at the other side of 
the tray. 

In a double-pass tray, the total 
liquid load is split into two portions, 
each flowing across half the tray. This 
tray has a greater liquid capacity and 
consequently is more suitable for high 
liquid and low vapor loads. A triple- 
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pass tray can be used for even a 
higher liquid-vapor ratio. 

The preliminary choice of the tray- 
type is usually based on two factors, 
namely, the ratio of liquid-vapor 
loads, and the column diameter. A 
guide* for tentative selection is given 
graphically in Figure 3. The final 
selection of the tray-type should be 
made after the tray dynamic calcu- 
lations are complete. 


Aeration of Liquid. The phenom- 
enon of aeration is the result of vapor 
bubbling through the liquid depth on 
the tray. The degree of aeration is 
an important factor in studying tray 
performance. Hutchinson and co- 
workers*® have pointed out that it is 
the effective liquid height and effec- 
tive liquid density which influence the 
tray performance such as plate effi- 
ciency, pressure drop, liquid gradient 
and entrainment. In a recent study 
on liquid phase efficiency, Gerster’® 
and co-workers have used the froth 
height as a variable in correlation. 
Unfortunately, however, a_ reliable 
estimation of froth density is not pos- 
sible at present. 

Qualitative observation®? showed 
that the clear liquid depth on the 
tray is one of the major variables 
which affect the degree of aeration. 
But the vapor flow rate has almost 
no effect on it in the region of stable 
operation. The relation of physical 
properties and the degree of aeration 
has not been reported. Hunt and co- 
workers*® reported that the froth 
density was somewhere between 3 
and % of the clear liquid density. 
The values are comparable with the 
measurement of others. The average 
value of 0.4 was used to determine the 
froth height on the tray. 

Due to the difficulty in estimating 
the correct degree of aeration, the 
liquid heights in subsequent discus- 
sions are in terms of clear liquid un- 
less stated otherwise. 


Outlet Weir. The purpose of an 
outlet weir is to maintain an ap- 
propriate liquid depth on the tray. 
The straight weir is recommended 
unless the liquid load is very small. 
A weir adjustable from 1 to 2 inches 
is desirable because it gives wider 
flexibility for future service. 

The specification of the length of 
weir should be such that at least 4 
to % inch liquid crest height is main- 
tained above the weir to provide good 


liquid distribution. The most fre- 
quently used weir lengths are about 
55 to 85 percent of the tray diameter 
for the cross-flow tray. The minimum 
liquid height which should be main- 
tained on the tray is about 2 inches, 
as any liquid depth lower than this 
yields poor bubble formation. Good 
bubble formation produces a larger 
contacting area and a longer con- 
tacting time between liquid and 
vapor. 

As shown later, the contribution of 
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FIGURE 2—To solve for the maximum 
allowable vapor velocity, the empirical con- 
stant may be read from this graph. 
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FIGURE 3—The type of tray is usually 
based on the loading and the tower di- 
ameter. Here is a guide to its selection. 


clear liquid height to the liquid 
build-up in the downcomer is rela- 
tively large. A large clear liquid 
height also requires a large minimum 
vapor velocity to maintain stable 
operations. Therefore, it has been rec- 
ommended*® the clear liquid height 
should not exceed about 4 inches. 
The maximum weir height is, then, 
the difference between the maximum 
allowable liquid height and the liquid 
crest height over the weir. Since the 
minimum liquid height over weir, how, 
is recommended to be 0.5 inch, the 
weir height in any case should never 
be higher than 3.5 inches. The limits 
of hy, the weir height, are finally 
expressed as 


4.0—how > hw > 2.0—how (4) 


Liquid Height Over Weir. The 
Francis formula has been used ex- 
tensively to calculate the height of 
liquid over the rectangular weir 


=[peet 


But the curved side of the column 
wall has a constricting effect on the 
flow of liquid. Edmister** and Bolles* 
proposed means for the correction of 
this effect. However, the correction is 
not significant where the ratio of weir 
length and tray diameter is great. It 
is not considered in the tray dynamic 
calculations here. Figure 4 is a nomo- 
graph to facilitate the calculation of 
the liquid height over weir. The liquid 
heights over weir calculated at both 
maximum and minimum liquid loads 
should be within the following limits: 


0.5 < how <4.0 — hw (6) 


Inlet Weir. The application of an 
inlet weir may improve the uniform 
distribution of liquid across the tray. 
But the liquid entering the tray from 
the segmental downcomer is distrib- 
uted fairly uniformly without a weir.‘ 

In some cases, in order to minimize 
impact effects, a recessed inlet weir is 
useful. Since maloperation may occur 
due to rust and sediment, the inlet 
weir may serve as a useful means of 
collecting the rust and sediment. 

The inlet weir is usually specified 
to be about 4 inch higher than the 
outlet weir. 

If the downcomer clearance is 
greater than the clear liquid height 
on the tray at the minimum liquid 
flow rate, an inlet weir is necessary to 
produce the liquid seal which in turn 
prevents vapor blow-back. 


Clear Liquid Height on Tray. The 
liquid height on the tray contributes 
to the height of the liquid build-up 
in the downcomer. Since the liquid 
gradient across the perforated tray is 
negligible, as discussed later, the 
liquid height across the tray is almost 
constant, if an inlet weir is not pro- 
vided. As indicated in Figure 1 the 
clear liquid height at the outlet weir 
is the sum of the weir height and the 
liquid height over the weir. 


hi = he + how (7) 


For a tray specified with an inlet 
weir, the liquid height at the inlet 
weir should be calculated in a similar 


manner. In Equation (17) for calcu- 
lation of the liquid build-up in the 
downcomer, h,; should be the liquid 
height at the outlet weir, or at the 
inlet weir when an inlet weir is used. 


Downcomer. Because of the small 
downflow area, in a circular downflow 
pipe the liquid head loss through the 
downcomer is high, and vapor dis- 
engagement is poor. Therefore, at the 
present time, segmental downcomers 
are more widely used. In order to 
provide the maximum downflow area, 
Bolles* recommended that the tray 
support rings should not be extended 
through the downcomer. Sometimes 
the downcomer may be sloped, but 
a vertical downcomer is recommended 
for general use because of lower cost. 
Figure 5 is useful for determination 
of the downcomer area and width. 
An optimum dimension of the down- 
comer should be determined by the 
optimum balance between the down- 
comer area and the tray area arrived 
at by tray dynamic calculations. The 
most frequently used widths for seg- 
mental downcomers are from 7 to 20 
percent of the tray diameter. For 
double-pass trays, the width of the 
center downcomer is usually from 8 
to 10 inches. 


Vapor blow-back should be pre- 
vented by providing a liquid seal at 
the bottom of the downcomer during 
the operation. This is why the clear- 
ance between the downcomer and the 
tray is usually specified to be less than 
the outlet weir by at least 4 or % 
inch, if an inlet weir is not provided. 


he —h. = %2or% (8) 


The clearance is also a factor which 
affects the liquid head loss through 
the downcomer, The liquid head loss 
through the downcomer should be 
less than 1 inch of liquid. If the speci- 
fied clearance is too small, the limit 
may be exceeded. 


Liquid Head Loss Through Down- 
comer. The liquid head loss through 
the downcomer should be small in a 
well-designed column. Edmister*® and 
Cicalese® derived equations for calcu- 
lating this loss. In his derivation, Ed- 
mister** assumed that one velocity 
head was lost on expansion and there 
was 0.5 velocity head loss in contrac- 
tion as the liquid passes through the 
constriction of the downcomer. Cica- 
lese’s formula is for the liquid head 
loss through an orifice with a constant 
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FIGURE 4—The determination of the liquid height over the weir may be done by nomograph. 


discharge coefficient. Generally, the 
following equation is satisfactory:° 


he >= 0.03| =~ | (9) 


When an inlet weir is used, the equa- 
tion should be modified. But the cor- 
rection is too small to affect the 
amount of the total liquid build-up in 
the downcomer. “A,” in sq. ft, is 
either the clearance area between the 
downcomer and the tray, or the 
downcomer area, whichever is smaller. 


Calming Zones and Area for Per- 
forations. A splash baffle was used 
by Peavy and Baker,** Jones and 
Pyle,?? and Arnold* to minimize 
splashing and surging of the liquid 
over the outlet weir. Care should be 
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taken to avoid augmenting the pres- 
sure drop caused by the mounting of 
baffles. 

The establishment of a calming 
section adjacent to the outlet weir is 
another means of accomplishing the 
above object. The unperforated por- 
tion of the tray near the outlet weir is 
usually from 3 to 4 inches wide de- 
pending on the flow rate and tower 
diameter. The following are recom- 
mended: 


When D > 5it., use ws = 4 inches 
D < 5 ft., use ws = 3 inches 
(10) 


In commercial applications, many 
engineers prefer the provision of the 
calming zone rather than mounting a 
splash baffle. 


It is also desirable to establish a 
calming section at the inlet side im- 
mediately before the first row of per- 
forations. The effect of the compact 
heads can be absorbed in this area. 
The width of the calming zone at the 
inlet side is between 3 and 4 inches 
depending on the liquid flow rate. 
This writer recommends that the 
calming zones at both sides be made 
the same width. 

The clearance between the column 
wall and the nearest hole should be 
as small as possible to permit maxi- 
mum utilization of the tray area. 
However, a clearance of about from 
2 to 3 inches is necessary to meet the 
interference of tray supports. 

Finally the area left for perfora- 
tions can be calculated by: 
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FIGURE 5—The most frequently used weir 
lengths are within 55 to 85 percent of the 
tray diameter. 


Aa=At—2ZAa—As—Aw (11) 
Where A, = Area available for perfora- 
tions 
2=Aa = Downcomer Areas 
A, = Total Calming Zone Area 
w = Wall Clearance Area 

For a cross-flow type tray, the 
area left for perforations may be 
expressed by the following equation: 


A, = At — 2Aa— As — Aw 
= 2 (x VP—# + F'sin*% ) 


(11a) 


4 x . ° . 
in = Arc Sine in radian 


Tray Thickness. The plates used in 
commercial applications should be 
thick enough to assure sufficient me- 
chanical strength and to provide long 
life against corrosion. For punched 
trays of copper alloy or carbon steel, 
the tray should not be thicker than 
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the hole diameter and the limit for a 
stainless tray is ¥2 to % of the hole 
diameter. A correlation of vapor 
pressure drop through the perfora- 
tion shows that the tray thickness is 
not a variable if the ratio of tray 
thickness to hole diameter is equal 
to 0.9 or greater.*® 7” 


Perforations——Size and Spacing. 
The perforations in a tray should be 
carefully drilled or punched to the 
specified diameter. The most popular 
hole sizes in industrial applications are 
340, Ye and %.% inch diameter, Both 
Arnold’ and Hunt’® observed the fact 
that the stability is not markedly dif- 
ferent for different hole sizes, al- 
though the stability increases with 
the decreasing hole diameter. From 
visual observation of the apparent 
vapor-liquid contacting efficiency, 
Mayfield et al.*? concluded that the 
smaller holes would be more efficient. 
At a constant ratio of total hole area 
to vapor flow area below the tray, 
Nandi and Karim* reported that the 
tray efficiency increases as the hole 
diameter decreases. 

Hunt’s vapor pressure drop corre- 
lation was not based on the hole size 
but on the ratio of the perforation 
area to the vapor flow area below 
the plate. For thin plates, however, 
Arnold’ observed that the pressure 
drop increases with an increasing hole 
diameter at a constant vapor flow 
rate and at a constant ratio of per- 
foration area to the column cross- 
sectional area for vapor flow. The 
entrainment study of Hunt and co- 
workers*® has shown that the entrain- 
ment from ¥% inch holes is excep- 
tionally higher than that from other 
hole sizes. The tendency of vapor 
jetting through the liquid in the case 
of %-inch holes was found by May- 
field.** According to Friend and 
Lemieux** the majority of Kellogg- 
designed trays had %9-inch holes. 
The reason for this preference was 
not given, But they stated that the 
hole size generally does not limit the 
flexibility of operation in properly 
designed trays. Mayfield** recom- 
mended %¢-inch holes. With 44-inch 
holes, the drilled tray is more expen- 
sive than the punched tray. In trays 
with small holes, a small error in the 
hole diameter in drilling or punching 
will introduce a greater effect on the 
pressure drop, percentagewise. The 
hole sizes recommended here as stand- 


ards are 30, % and %¢-inch. 

Hole spacing may be specified by 
n, the ratio of hole pitch to hole 
diameter. Equilateral triangular pitch 
seems to be the most popular in prac- 
tice. When the holes are spaced very 
close to each other, an interaction 
between the vapor streams flowing 
through the adjacent holes may 
occur. This reduces the contacting 
area between vapor and liquid. Ac- 
cording to Hunt’® the tray would be 
unstable for general use if hole spac- 
ing, n, is equal to 2 or smaller. The 
recommended range of n is 

2.5 on < 4.0 (12) 

The total perforation area can be 
calculated from the geometry of hole 
spacing and the hole diameter, For 
holes spaced with equilateral tri- 
angular pitch, the following equation 
may be used to obtain the total per- 
foration area: 


7 
“aes, __ 0.9065 
A. ~ (ndo) (do Sin 60°) ~~ n’ 
(13) 
The ratios for several values of n 
have been computed and are reported 


in Table 1. 





TABLE 1 
Perforation Area Ratio 





Ao/Aa 








Liquid Gradient. The hydraulic 
gradient is the driving force which 
causes the liquid to flow across the 
tray. Mayfield et al.** obsedved that 
the hydraulic gradient across a tray 
of 6.5 feet diameter was negligible. 
Arnold’ reported the same for smaller 
trays. Therefore in determining the 
liquid build-up in the downcomer, 
the contribution of the hydraulic 
gradient is omitted. 


Dry-Plate Pressure Drop. The 
vapor pressure drop due to vapor flow 
through the perforations has been 
studied extensively.**** An orifice 
equation has been used to correlate 
the pressure-drop through the dry- 
plate. For trays with a single hole, 
Claypool*® reported that the tray 
thickness is not a variable in the pres- 
sure drop correlation if the ratio of 
the tray thickness to the hole diam- 
eter, t/d., is 0.9 or greater, For thin 
plates, the effect of the tray thick- 
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FIGURE 6—The calculation of the dry plate pressure drop is another determination which is easier with the aid of a nomograph. 


ness has been recognized for some 
time.” For multiple-hole plates, 
Hunt’® correlated the dry-plate pres- 
sure drop by the following equation 
where t/d, 1. 


(14) 
Figure 6 is useful for the solution of 
Equation (14). For the derivation of 
the equation, the pressure drop was 


interpreted as the sum of an entrance 


February, 1958 


PETROLEUM REFINER 


loss and an exit loss through the per- 
foration. The perforations are sharp- 
edged both at the entrance and exit. 
For industrial application, trays are 
usually thick to provide strength and 
longer from the effect of 
corrosion. Therefore, Equation (14) 
may be 


freedom 


used without a significant 
error unless t/d, is very small. Equa- 
tion (14) can correlate the experi- 
mental data reported by other work- 
ers’ *? within 30 percent error. It 
should be pointed out here that the 
precision of the hole diameter was 


important in experimentation. A 


small deviation in the hole diamete: 


changes the Vapor pressure drop ap- 
preciably, The data for different gases 
were successfully correlated by this 
equation. Equation (14) was derived 
for a circularly symmetric sudden en- 
largement and contraction of the flow 
area. But it is believed to be appli- 
cable for most commercial trays where 
the symmetry is not always realized 
Residual Pressure Drop. Experi- 
mental evidences have been reported 
to show that the total pressure drop 
is not simply the sum of the clear 
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liquid height on the tray and the dry- 
plate pressure drop. Arnold’ reported 
that the observed total pressure drop 
through a wet tray is greater than the 
sum of the clear liquid height and the 
dry-plate pressure drop by approxi- 
mately 10 percent of the dry-plate 
pressure drop. This unaccounted-for 
pressure loss has been called “Residual 
pressure drop.” One explanation is 
that the amount of energy represented 
by the residual pressure drop is con- 
sumed to form vapor bubbles and to 
generate turbulence in the frothed-up 
liquid.*1® 

Mayfield et al.** observed residual 
pressure drop of from 0 to 0.2 inches 
of water. Hunt’s work’® confirmed the 
magnitudes reported by Arnold and 
Mayfield. The variation of the re- 
sidual pressure drop due to changes 
in the liquid height on the tray, vapor 
flow rate, and physical properties, is 
a complicated problem. Since the re- 
sidual pressure drop is comparatively 
small, a small error in its estimation 
is insignificant. According to Hunt,’® 
the residual pressure drop, h,, may be 
approximated by 


Pwater 
he =0.5 ( Pu ) 


be 


“% (15) 


Total Pressure Drop. Finally, the 
total pressure drop of vapor through 
the wet tray may be calculated by: 


he = hi + hp + hy 


Liquid Height in Downcomer. The 
control of the liquid height in the 
downcomer is important as the col- 
umn would be flooded if the level of 
the aerated liquid in the downcomer 
reaches the top of the outlet weir. 
The liquid height in the downcomer 
in terms of clear liquid can be calcu- 
lated by: 


(16) 


hs = hi + he + ha (17) 


In order to prevent flooding even 
at the anticipated maximum loading, 
both the anticipated maximum vapor 
and liquid loads should be used to 
obtain h;, hi, and hg. An estimation 
of the exact frothed liquid height in 
the downcomer requires a reliable 
value of the average density of the 
frothed liquid. As discussed before, 
the degree of aeration cannot be esti- 
mated with accuracy at the present 
time. 
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The average density of the liquid 
and vapor in the downcomer is 0.4 
to 0.75 times the clear liquid density. 
Several writers, ** therefore, have 
proposed that for a safe design, the 
maximum height of clear liquid in 
the downcomer should not be greater 
than one half of the sum of the tray 
spacing and the outlet weir height. 
This writer concurs with their recom- 
mendation, 


hs S % (S + hw) 


Tray Spacing. Equation (18) may 
be rearranged to yield the following: 


(18) 


S 2 2hs — how (19) 


The trays should be spaced far 
enough apart to prevent flooding and 
excess entrainment. More frequently 
used tray spacings in commercial col- 
umns are from 12 to 36 inches. 

Bolles* discussed several mechanical 
factors which may decide the tray 
spacing. Sufficient manways should 
be provided so that any tray may be 
reached by passing through the maxi- 
mum of 10 other trays if the man- 
ways are removed from one side. If 
the tray manways are removable from 
either side, the maximum can be 20. 

It is recommended that the man- 
way be about 20 inches wide to per- 
mit the passage of an average worker. 
The tray spacing between all other 
trays should be sufficient for inspec- 
tion and repair works, In some cases, 
the required number of trays in the 
column or the available head room 
for the column may be controlling in 
the selection of the tray spacing. 


Tray Stability and Weeping. One 
of the criticisms of the perforated tray 
is that the range of stable operations 
is narrow. For a given height of clear 
liquid on the tray, there is a corre- 
sponding minimum vapor velocity be- 
low which the tray begins to “weep.” 
Mayfield et al.** determined the weep 
point by careful observation. The 
clear liquid depths on the tray at the 
weep points were related to the ob- 
served dry-plate pressure drop. Based 
on Mayfield’s observation, the follow- 
ing equation is suggested for the mini- 
mum dry-plate pressure drop required 
for stable operation. 


hpw = 0.2 + 0.05 hi (20) 


To insure the stable operation of the 
tray, the dry-plate vapor pressure 


drop, hyn, calculated at the antici- 
pated minimum vapor flow rate 
should be larger than h,, obtained 
from Equation (20). 

For a stable tray, 


pm = hpw 


Another approach to the study of 
plate stability is to establish a critical 
minimum vapor velocity to insure 
stable operations." ** A generalized 
correlation of the critical velocity, 
however, has not yet been developed. 
A sounder approach in the future 
would be the consideration of the 
optimum weepage in a manner sim- 
ilar to the optimum entrainment 
shown before, The optimum weepage 
should be related to plate efficiency 
as well as to the vapor and liquid 
loads. 

The amount of weepage through 
the perforations is a function of nu- 
merous variables, namely geometry 
of perforation and of weir, liquid and 
vapor flow rates, physical properties 
of vapor and liquid, ie. wetting 
power, surface tension, viscosity and 
density. Johnson and Lavergne*® ob- 
served the profile of weepage through 
the perforations, the vapor and liquid 
flow rates, being variables. Qualita- 
tively, Hunt*® found that the stability 
increases with decreasing perforation 
diameter and with decreasing ratio of 
the perforation area to the cross- 
sectional area of the column. The 
stability also increases with greater 
gas density, liquid surface tension and 
wetting power. But it was found to 
be independent of liquid density and 
viscosity. 


(21) 


Entrainment. The optimum entrain- 
ment has been discussed in the 
previous section on “Process Require- 
ments.” The entrainment from a well- 
designed tray should not exceed the 
optimum value specified in the proc- 
ess requirements sheet. This criterion 
is based on the belief that the effect 
of entrainment is confined to a plate 
efficiency function only and that its 
contribution to the clear liquid height 
is negligible, 

The results of an extensive study 
On entrainment have been reported 
by Hunt and co-workers.’® Entrain- 
ment was observed to be independent 
of the vapor velocity through the 
perforations but to be proportional 
to an exponential function of the 
column vapor velocity divided by the 
effective tray spacing. 
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er ee fst ). (22) 


This equation may be solved 
graphically on Figure 7. 

The effective tray spacing is de- 
fined as the distance between the sur- 
face of the froth and the plate above. 
Assuming that the average density of 
the frothed liquid on the tray is 0.4 
times the clear liquid density, the 
effective tray spacing is readily cal- 
culated by: 


S.=S—2.5h (23) 


The correlation of Hunt and co- 
workers’® is applicable for different 
vapors and liquids. The entrainment 
from a perforated tray is lower than 
that from a bubble-cap tray at the 
same column vapor velocity and ef- 
fective tray spacing. In most com- 
mercial perforated tray columns, 
flooding occurs before the entrain- 
ment reaches the optimum value. 


Tray Efficiency. Very little informa- 
tion on plate efficiency for commer- 
cial perforated tray columns has been 
reported. The important variables are 
the physical properties (density, vis- 
cosity, diffusivity, surface tension, 
etc.) of both vapor and liquid phases, 
geometry of tray layout, and operat- 
ing conditions, A quantitative discus- 
sion is not attempted here since the 
available information is meager. 


The recent work on liquid phase 
efficiency by Gerster et al.** indicated 
that the tray efficiency depends on 
the column vapor velocity rather than 
that through the perforations. The 
contacting time and the interfacial 
area between phases control the mass 
transfer rates through the liquid 
phase. 


The study of Umholtz and Van 
Winkle* for a small perforated col- 
umn (1.02-inch diameter) showed 
that the plate efficiency increased, 
and then decreased to essentially a 
constant value as the vapor flow rate 
was increased. It appears, then, that 
there must be an optimum vapor 
velocity which gives the maximum 
plate efficiency. They did not succeed 
in establishing effects of physical 
properties on the plate efficiency. 

Nandi and Karim* also reported 
the existence of maximum plate effi- 
ciency at a certain range of vapor 
flow rates. An increase in tray spac- 
ing and a decrease in hole diameter 
also increased the plate efficiency. 
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FIGURE 7—Entrainment has been observed to be independent of the vapor velocity 


through the perforations. 


Vapor Disengagement in Down- 
comer. In order to provide a path- 
way for disengaging vapor, Davies” 
and Bolles* recommended the follow- 
ing limitation: 


wi < 0.6 wa (24) 


where W, and Wg represent the maxi- 
mum throw of liquid over the weir, 
and the downcomer width, respec- 
tively, Bolles presented an equation 
to calculate the liquid throw over the 
weir: 


wi = 0.8 Vhow (S+he—hs) (25) 


The minimum residence time of the 
liquid downflow in the downcomer 
was recommended to be 5 seconds by 
Bolles. Otherwise, not all the en- 
trained vapor in this downflow can 
disengage. 


Tray Deflection and Levelness. 
Trays should be perfectly leveled. An 
inclination of the tray produces an 
uneven liquid height and pressure 
drop across the tray. The entrainment 
collected on the tray above increases 
with tray inclination. These ill-effects, 
in turn, contribute to a maldistribu- 
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tion of vapor. Excessive tray deflec- 
tion under weights of both the tray 
and liquid, also, may cause similar 
troubles as mentioned above. The 
maximum allowable deflection or 
tolerance for tray levelness is about 
¥Yg inch measured from the lowest to 
highest points. Mayfield et al.** men- 
tioned the practice of deliberately 
tilting the tray slightly toward the 
outlet weir in order to minimize the 
hydraulic gradient effects and to in- 
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FIGURE 8—A performance chart indicates 
the limits of satisfactory performance of a 
tray. 


sure that the tray would not be tilted 
toward the inlet side due to work- 
manship tolerance in fabrication, The 
weirs should also be leveled for uni- 
form liquid distribution. 


OPTIMUM DESIGN 

Designers of the perforated tray 
have a wide latitude in their choice of 
each of the design variables, the tray 
diameter, tray type, tray spacing, weir 
length and height, perforation diam- 
eter, spacing and so on. A tray layout 
is made by combining these variables, 
and the possible combinations are 
numerous. An exhaustive study should 
be made of all the possible combina- 
tions in order to eliminate any tray 
layout which is unsatisfactory from 
the tray dynamics point of view. De- 
signs of trays which perform satisfac- 
torily judged by tray dynamic calcu- 
lations are called, in this article, satis- 
factory designs. A process engineer 
would be requested further to select 
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an optimum design or optimum de- 
signs from among the satisfactory 
designs. 


Satisfactory Designs. The criteria 
of the “satisfactory design” are: 

a. The tray should not be flooded 
even at the anticipated maximum 
loads. To attain this object, the trays 
should be spaced far enough apart so 
that the maximum height of the clear 
liquid in the downcomer is not greater 
than one half of the sum of the tray 
spacing and the outlet weir height. 


h 
ses% own 
b. The entrainment at the maxi- 
mum vapor and liquid loads should 
not be in excess of the optimum value 
specified by the process requirements. 
That is 
Co 
e=! (26) 
c. The tray should be stable under 
the anticipated maximum liquid and 
minimum vapor loads. The mathe- 
matical expression of this criterion is: 
raed 
d. Another point is that there 
should be enough space for the vapor 
to disengage from the downflow 
in the downcomer. This may be ex- 
pressed as 


(21) 


wi S 0.6 wa 


(24) 


Optimum Design. The definition 
of an “optimum design” depends on 
the circumstance and situation, One 
criterion of the optimum tray design 
may be the attainment of satisfactory 
performance at minimum cost. An- 
other situation may demand, as the 
criterion, flexibility for a wide range 
of operational loads. Or, a combi- 
nation of both may be required: 

a. Construction Cost 

Cast iron, sheet carbon steel, and 
sheet metal of various alloys have been 
used for construction of perforated 
trays. Sheet metal is specified more 
often than cast iron since it is lighter 
and cheaper. A column with sheet 
metal trays does not require a heavy 
foundation and tower structure. Low 
carbon steel is the usual material for 
non-corrosive service. Other metals 
and alloys may have to be specified if 
the condition of corrosion so de- 
mands. If perforations are to be 
punched, the material and tray thick- 


ness should also be selected from the 
point of view of the punching process. 
For a comparison of construction 
costs, the relative tray costs are pre- 
sented by Bolles.* 

For the comparison of costs, the 
total tower cost should be considered, 
and not the cost of a single tray 
only. Plate efficiency must be con- 
sidered in order to determine the 
actual number of trays in the column. 
It is unfortunate that the effect of 
tray layouts on the tray efficiency 
cannot be estimated accurately at this 
time. Due to the difference in loads, 
different sections of the column may 
require different tray layouts. There- 
fore, the total column cost cannot 
be calculated before the satisfactory 
tray designs for different sections 
have been made. 

In construction of a colum, the 
labor costs may be assumed to be 
approximately the same for different 
tray layouts of similar diameter. Thus 
the comparison of construction costs 
may be reduced to the comparison 
of construction material cost for the 
purpose of selection of “optimum de- 
sign.” 

For the cross-flow tray, Y, the 
material cost per unit section which 
includes one tray, column wall be- 
tween two trays, and a downcomer 
wall, can be calculated from the fol- 
lowing equation 


LyS 
144 
(27) 
The above equation shows that the 
cost is the function of the tray di- 
ameter, tray spacing and the weir 
length. Therefore, the tray of the 
smallest diameter is not always the 
cheapest to construct. 
b. Flexibility 

The operating flexibility of the tray 
is best shown by a performance chart, 
such as Figure 8. The chart indicates 
the area of satisfactory performance 
with respect to vapor and _ liquid 
loads. The procedure for construction 
of performance charts will be de- 
scribed later. The construction of a 
performance chart for each satis- 
factory design is not always practical 
due to time limitations. Therefore, an 
alternative, an approximation in na- 
ture, of comparing the ratios of 


S 
¥= Mio 7D o}- . (At — Aa) oh As 


hs Co 
S+hw* e 


hpm 


hpw 


as a measure of flexibility, may prove 
useful. 


PETROLEUM REFINER—V ol. 37, No. 2 





EXAMPLE PROBLEM 


It is advisable that the process requirements be tabulated simi- 
lar to Table i, and this will constitute the basis for the design 
of the tray. 


Approximate Diameters. Equations (2) and (3) are used to 
determine approximate diameters corresponding to the respective 
tray spacings of 12, 15, 18, 20, 24 and 30 inches. 


G=>K V Py (pu — pv (2) 
Where py = 1.53 Ib./cu. ft. 


pu = 33.71 Ib./cu. ft. 
o= 6.9 .dyne/cm. 


} (From Table i) 


Assuming tray spacing 


in. 
K = 520 (From Figure 2) 





Then G = 520 V1.53 (33.71 — 1.53) 
= 3650 lbs./(hr.) (sq. ft.) 


Vu 
D= 1.134 G 
Where Vr = 53,356 Ibs./hr. (From Table i) 


Then D = 1.13 V 53,356/3650 
= 4.32 ft. or 4.5 ft. 


Equations (2) and (3) should be repeated for tray spacings 
other than 24 inches shown here. The resulting approximate 
diameters may be tabulated as in Table ii. 


‘Design Diameters, Tray layouts by combining the various design 
variables are not attempted for all diameters, but for only two 
or three. The selection is made by comparing the material cost 
per unit section of the column. Equation (27) may be used. 


S LyS 
Y= > 7™D+ A, (A: — Aa) +”; 144 


For a rough comparison of cost, the weir length is assumed to 
be 60 percent of the column diameter. Furthermore, the tray 
may be assumed to be cross flow type. Then Ly = 7.2D. 


Aa = 0.05 At (From Figure 5) 


Unit prices of material cost per square foot are as shown in 
Table i: 


(0.50) (7.2) DS 
144 





Y = (2.80) . TD + 0.79 (1 —0.05) Ar + 
= 0.7351 SD + 0.747 A: 


Assuming tray spacing 


= 24 in. 


D=4.5 ft. 


Then ¥ = (0.7351) (24) (4.5) + (0.747) (0.785) (4.5)? 


= 91.26 $/unit section 


Similar calculations for other tray spacings are made and the 
results are tabulated in Table ii. Three design diameters, 4.5, 
5.0 and 5.5 feet may be selected since their corresponding ma- 
terial cost are the smallest. 


Maximum and Minimum Vapor and Liquid Loads. Liquid and 
vapor loads are calculated for normal, maximum and minimum 
operating capacities. 

If the range of maximum and minimum loads are not given 
in the specification sheet, the suggestion in the section entitled 
“Process Requirements” may be used as a guide for determina- 
tion of those loads. 


The average of the three best design diameters is 5 feet. There- 
fore (100 = 30) percent of the normal loads may be used for 
the maximum and minimum loads. 
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Normal Operation: 


M 
V = (3600) (pr) 
a 53,356 
= (3600) (1.53) 
= 9.69 cu. ft./sec. 
_ Lu (7.48) 
Q2= (60) (ex) 
___ (57,510) (7.48) 
(60) (33.71) 


= 212.7 gal./min. 
Maximum Loads 


Vinex = (9.69) (1.30) = 12.59 cu. ft./sec. 
Quax = (212.7) (1.30) = 276.5 gal./min. 





Minimum Loads 
Vumin = (9.69) (0.70) = 6.78 cu. ft./sec. 
Qin = (212.7) (0.70) = OTA88 gal /min. 


Tray Types. Figure 3 is used as a guide for selecting the tray 
type. At Q = 212.7 gal./min. and D = 4.5 feet the liquid flow 
pattern on the tray may be “cross flow.” 


Weir Lengths and Liquid Heights Over Weir. For demonstration 
of the proposed procedure, layouts only for one particular 
diameter, 4.5 feet, will be shown in this illustration. The same 


TABLE i 
Process Requirements 





| Service: Splitter 


Tray te. ” ; | Date: 
| 
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a _ uid-Vapor Ratio. 
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procedure, of course, should be applied for layouts with other 
diameters. 


The most frequently used weir lengths are within 55 to 85 
percent of the tray diameter. 

Equation (5) or Figure 4 may be used to calculate how. 

The results of Lw specified and how calculated are tabulated 
for the tray with 4.5 feet diameter in Table iii. 

Liquid heights over weir, (how) max and (how) mia, are calcu- 
lated for the anticipated maximum and minimum liquid loads 
respectively. 

Outlet Weir Heights: 
he max = 4.0 — how (4) 
Where 1.5 < hw < 3.5 © 


Selections are tabulated in Table iii. Weir heights may be selected 
with increments of % instead of ¥% inch. 


Inlet Weir Heights. Inlet weir is not specified here. 


Clear Liquid Height. Clear liquid heights may be calculated by 
Equation (7). The anticipated maximum how should be used for 
the equation. 

For illustrative purposes, a tray diameter of 4.5 feet with 
37.8-inch weir length will be used. 


h; = he + how 
32 in. - < = 1.5 in.) 


82 i in. ,o- = 2.0 in.) 
Downcomer Clearance: 
hy —h. = “Yor% 
hw — he = 0.25 is used here. 


Liquid Head Loss in Downcomer: 


ha= 0.03(524-) 


The allowable maximum ha is about 1 inch liquid. 


(1.25) (37.8) 
== So 1 = 0.328 sq. ft., 


1.75) (37.8 
Ae = 79) (878) — 0.4594, 


Aa = 0.087 At 


(hw = 1.5 in.) 
(hw = 2.0 in.) 
(From Figure 5) 

Ac = (4.5)? = 15.9 sq. ft. 

Aa = 1.38 sq. ft. 


When Aae is substituted for Ap, Equation (9) yields: 


ha = 1.7 in. > 1.0 
ha = 1.0 in. 


(at hy = 1.5 in.) 
(at hy = 2.0 in.) 


TABLE ili 
Weir Length and ae en Over Weir 
D = 4,5 ft. 





0.75 0.80 








40.5 43.2 


178 | 1.70 
1.20 1.15 

















15 | 2.0 | 1.5 | 2.0 




















The case of hw = 1.5 in. is not satisfactory and this choice is 
eliminated. 


Area Available for Vapor Flow in Column. 
Ac = At — Aa 


Ae = 15.9 — 1.4 
= 14.5 sq. ft. 


Available Area for Perforation. In cross-flow type tray: 


Ae=2[ x VP +P sin =| 


Wa + Ws 
12 


— 1.35* + 4 Sin? 5 
= 9.90 sq. ft. 


Aa=2 [ (1.35) V2.0 


Hole Diameter and Tray Thickness. See discussion. 


d. = yy in. 
t = %e6 in. 


Total Hole Area. If equilateral triangular pitch is chosen, the 
total hole area may be obtained by Equation (13). The ratio of 
hole pitch to hole diameter, n, should be specified within the 
limits of Equation (12). 


When n = 2.5 
= = 0.1450 (From Table 1) 


Ao 
= (0.1450) (9.90) 
= 1.436 sq. ft. 
Ae corresponding to other values of n are tabulated in Table iv. 


Vapor Pressure Drop—a. Dry Plate Pressure Drop. 


Dry-plate pressure drop can be calculated by Equation (14) 
or Figure 6. Sosonte | is shown for n = 2.5, 


Ao * 436 _ 
Ae 14.51 


Van ax 


_ 12.59 
Ue = Ao 


~ 1,436 





= 8.78 ft./sec. 


py DS ae 
pu 33.71 > 20453 


hp = 0.93 in. liquid (From Figure 6) 


b. Residual Pressure Drop. 


For all tray layouts in this problem, the residual pressure drop 
may be calculated as follows: 


i; So (15) 
he = 
= $12 


33.71 
= 0.94 in. liquid. 
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c. Total Pressure Drop. 
he = hp + he + hy 


he = 0.93 + 0.94 + 3.82 
= 5.69 in. liquid 
Height of Liquid Build-Up in Downcomer: 
hs = hi + hi + ha 
hs = 3.82 +- 5.69 + 1.00 


= 10.51 in. 


Tray Spacings. Trays should be spaced far enough apart to avoid 
ing. 


S > 2hs — hw (19) 

S = (2) (10.51) —2 
_ $> 19.02 
.$ = 20 in. 


Tray Stability. Tray stability should be examined at maximum 
liquid and minimum vapor loads. Tray may be stable if the 
following conditions are satisfied. 


hpm = how (21) 
where hpw = 0.2 + 0.05 hi (20) 


h, = 3.82 in. at maximum liquid load 
hpw = 0.2 -+ 0.05 (3.82) 
= 0.39 in. liquid 
= 4.72 ft./sec. 
(From Figure 6) 


Since hpm < hpw, the tray with n = 2.5, is unstable and it will be 
eliminated. 


Entrainment: “ 
= 0.22 (2)(=) : (22) 


S.=—=S—2.5h (23) 
Vmax 

Ae 

Entrainment calculated by Equation (22) should not be more 
than e. indicated in “Process Requirements” section (see Equa- 


tion 1). If e is more than eo, the tray is not satisfactory because 
of excessive entrainment. 


Ue — 


V mes 


— 0.868 ft./sec. 


S. = 30 — 2.5 (3.82) 
= 30 — 9.55 
= 20.45 in. 
e = 0.95 X 10™ Ibs. liq./lb. vapor 


Ue — 


(From Figure 7) 


TABLE iv——Perforated Tray Design Calculation 





Tray No.. D, ft. 4.5 | do, in. 


W,, in 





As, Sq. ft. | 15.90 | t, in. 











r, ft. if 2.0 | testa tig. | 0.93 


P./Pu 0.0453 





We, in 

















DESIGN NUMBER 





L~/12D 





L~ in. 





(how) max, 


(how) min, 


(hw) out 


























in. liq. 


in. 











(Ue) min 

















e Ib. liq./lb. vap. 


$/unit sect 


Ha/(S + he) 


30.29 | 
0.42x104 | 0.16x10~ || 


| | 2627 | 
| 1.9x10* | 0.95x10- | 








hpm/hpw 








February, 1958—PrtRoLEUM REFINER 





SPECIAL REPORT- Perforated Trays . 





Vapor Disengagement in Downcomer: 





W: = 0.8 V how (S-+ hw — hz) (25) 


: — tray design requires that W; should be smaller than 
6 Wa. 


n= 3.0 
W: = 0.8 V 1.82 (24 + 2— 11.59) 
W; = 4.10 in. 
0.6 Wa = 0.6 X 7.72 = 4.63 in. 
Wi < 0.6 Wa 





As shown in Table iv, the tray layouts with n= 4.0 and 
n = 4.5 are not satisfactory because W; > 0.6 Wa 


Material Cost. Construction material costs should be estimated 
for each tray layout so that the optimum tray designs may be 
selected on this basis. 


S LwS 
Y=F0 TD + As (At — Aa) +A; 144 (27) 
n= 3.0 
Y= 5.22) (3. a (59) (03) + (0.79) (14.51) + 
(0.50) (37.8) (24) 


144 
= 93.74 dollars/unit section. 








Flexibility. As the basis for comparison of the degree close to 
flooding and stability, the following ratios are calculated. 


Atn = 3.0 
hz 

2 eng 0.446 

hes 


= 1.49 


Optimum Designs. The above procedures may be repeated for 
other combinations of column diameter and weir length to select 
satisfactory layouts and to eliminate unsatisfactory ones. 


Optimum designs shall be selected from among the satisfactory 
layouts by inspecting construction costs, and 


ag se atio 
S+ he 2d >, tatios. 
For the given process requirements, the repetition of the above 
procedures reveals that there are 38 satisfactory tray layouts. 
Among these 38 satisfactory tray layouts, 4 tray designs are 
selected as optimum. Final choice of the tray design for con- 
struction should be made after consideration of the over-all 
column costs. 


PERFORMANCE CHART 


The performance chart indicates the 
limits of satisfactory performance of a 
tray. The following operating limits 
constitute the boundaries of satisfac- Lw 
tory operation and are usually in- Q 
cluded in a performance chart. The 


calculated by 


TABLE v 
Perforated Tray Specification 





Tower No._ 
Tray No.____ 
Specified by___ 
Date 





A) aT OF CONSTRUCTION: 
) des <a 


rr Ae 
2) Downcomer—_______ 


B) TYPE OF TRAY: 


C) TRAY DATA: 
1) Hole Diameter:—. $$ 
2) Hole Spacing._____ 
3) Total Hole Area__ .— 
i 4  — er 
UG UD eS 
6) Soaciag..___. 


D) DOWNCOMER DATA: 
1) Side: 


a) Weir Length_____ 
b) Downcomer Width_- whic 
c) Downcomer Area__—___ 
d) Downcomer Volume— 
e) Clearance to Tray— 
2) Center: 
a) Weir Length 
b) Downcomer Width_. 
c) Downcomer Area____ 
d) Downcomer Volume- 
e) Clearance to Tray— 


E) WEIR DATA: 
1) Side 


a) Height__ Sees anaieiond 
b) Thickness__...__ 
2) Center: 
a) Height__ tha 
Re eee 
3) Adjustable: (Yes) (No) 
a) Range + —— ‘ T 
from median. 
F) GENERAL: 
1) Column I.D.____ 
2) Distribution Baffles 
Location 


3) 
_ eR 
| EE 
Spaciag: + —__ 


G) FREE TRAY AREA: 
1) 1) Inlet weir to edge first row holes: — 
2) Outlet weir to edge last row holes: 
3) Inside tower wall to hole edge: —_ 


N.B. Tray layout sketch attached. 











to produce this liquid height may be 


Q = 2.98 Le (0.5) (10) 


37. 
68 (37.8) (0.5)*” 
39.8 gal./min. 


Performance Curves. For a selected tray design or designs, per- 
formance curves should be prepared for further information con- 
cerning the range of satisfactory operation. The preparation of 
such curves is discussed more completely in a later section. 


Specification Sheet. For the selected tray design, finally, the 
specification sheet similar to Table v should be prepared. 


inches. This criterion, in turn, limits 
the maximum liquid height over weir 
according to the following equation. 


how max — 4.0 — hw (4) 


hw = 2.0 in. 
sheen 32 oe 


preparation of a performance chart 
for tray design No. 7 is illustrated as 
follows : 


Minimum Liquid Load Limited by 
Minimum Liquid Height over Weir. 
To provide good liquid distribution on 
the tray, the liquid over weir should 
be maintained at least 0.5 inch high. 
Then the minimum liquid flow rate 


116 


The contribution of entrainment 
from the tray below is neglected here. 
The vertical line of Q = 39.8 in 
Figure 8 represents the operating 
limit of minimum liquid load. 


Maximum Liquid and Vapor Loads 
Limited by Maximum Clear Liquid 
Height on Tray. The maximum 
liquid height on the tray is about 4 


= 2.0 
Then, the liquid load to provide 
this “wit max May be calculated by 


Quaz Le) (how ) max’” 


(2.98) ( 
(2.98) (37.8) (2) 
318.6 gal./min. 

To establish each performance 
curve, the limiting vapor flow rates, 
V; cu.ft./sec., corresponding to six or 


PETROLEUM REFINER—V ol. 37, No. 2 





seven different Q; values should be 
calculated. For simplification of later 
calculations, it is more convenient to 
begin by choosing seven different 
(how); Values between 0.5 and 
(4.0 —h,) using the following equa- 
tion: 





(h hoe) =0.5 + | 4°—be) — 03); 
[se et a3), 





= 0.5 + 
= 0.5+ 0.25i 


Where i are integers between 0 and 6. 
Then the second row of Table 2 may 
be completed. 
The Q, values determined by Figure 
4 corresponding to each hoy value are 
tabulated in the third row of Table 2. 
The maximum liquid load calcu- 
lated above, at hwy =40—h, is 
based on the assumption that the con- 
tribution of entrainment to the clear 
liquid height on the tray is negligible. 
But the assumption is no longer valid 
at high vapor flow rates, and the 
contribution of entrainment from the 
‘tray below should be taken into con- 
sideration."® Therefore, at a net 
liquid flow rate, Q;, there should be 
a sufficiently high vapor flow rate, V; 
which produces enough entrainment 
to make the clear liquid height on the 
tray equal to 4.0 inches. The equation 
to calculate V; corresponding to a 
net Q; is: 


con (FYE) 
= (AQ:) (0.1338) (1) 


= (1.39 X 10“) (AQ;) (¢) 
(Ae)** (S— 


(Vipv) 


3.2 PL 
10)**~ 


where AQ; = Q.— Q: 
o = 6.9 dyne/cm. 
(A.)** = (14.51)** = 5216 
S — 10)** = (24 — 10)** = 4652 
Pi/py = 22.075 


Vi*? = 513,720 [4Q,] 
Ati=5 


AQ, = 56.0 gal./min. 
V: = 60.15 cu. ft./sec. 


TABLE 2—Performance of Tray No. 7 








Individual V, values calculated by 
this equation are tabulated in the 
fourth row of Table 2. 

The plot of V; vs Q; for this limi- 
tation as shown in Figure 8 is gen- 
erally somewhere above the flooding 
limiting curve. 


Maximum Vapor Flow Rate Lim- 
ited by Flooding. a. To avoid flood- 
ing of the tray: 


hs S % (S + hw) (18) 


= 
- 
SS" 


= 
= 

HANIA II II 
Krotd 


, (4 +2) 


_ 
Wr 


b. Substitution of hg value obtained 
by Equation (18) into Equation (16) 
yields 


hp = hs — 2h: — hr — ha 


where the right hand side is the func- 
tion of only the liquid flow rate, Qi, 
for a particular tray design and 
vapor-liquid system. 


At i=§ 
Qs = 260.8 gal./min. 
ha = 0.98 in. 
hr = 0.93 in. 
hi = 3.75 in. 
*. hp = 13 — (2) (3.75) — 
(0.93) — (0.98) 
= 3.59 in. 
Ac/Ac = 0.069 
Pv/pr = 0.0453 


c. The calculated dry-plate pres- 
sure drop is finally substituted into 
Equation (14), or Figure 6 is used, 
to determine the maximum allowable 
vapor flow rate from the standpoint 
of flooding. 


17. 5 ft wen From Figure 6 


Then Vs = (uc Ao) = 17.50 X 0.997 
= 17.45 cu. ft./sec. 


The fifth row of Table 2 is a tabu- 
lation of the limiting vapor flow rates 
for flooding corresponding to each 
liquid flow rate. 


Maximum Vapor Flow Rate Limit- 
ed by Excessive Entrainment. The 
amount of entrainment to the tray 
above should not be more than the 
optimum value specified by the pro- 
cess requirement. 

a. For each liquid flow rate, the 
corresponding clear liquid height on 
the tray, and the effective tray spac- 
ing may be calculated. 


Ati=5 
ee ee 
S.= S— 2.5 
= 4225 13.75) 
= 14.625 in. 


b. The substitution of S, and o 
into Equation (22) results in the 
upper limit of vapor flow rate beyond 
which the amount of entrainment to 
the tray above exceeds the optimum 
value. 


i 

Vi = 0.42 (e.7) ** (Ac) (Se) = (22) 
o = 6.9 dyne/cm. 
eo = 0.1 Ib. liq./Ib. vap. 


HI tl 


> 
aw 
oh 


We 


at (0.8905) (14.51) & 


3427 14. 625) 
.37 cu. ft./sec. 


sao Os UO oO 
Part o 


Figure 7 may be used for deter- 
mining V\. 


Minimum Vapor Flow Rate Lim- 
ited by Stable Operation. The 
tray is stable if the dry-plate pressure 
drop is larger than that calculated by 
Equation (20). 

a. For the liquid flow rate of Qi, 
the corresponding liquid height on the 
tray has been determined above. 
Then, using Equation (20) the mini- 
mum dry-plate pressure drop re- 
quired for stable operation may be 
calculated. 


Ati=5 
h; = 3.75 in. liq. 
hpw = 0.3875 in. liq. 




















v, cu. ft. Jee. 





V, cu. ft. 


“Y, cu. “ft./ sec. 


Y, cu. ft./sec. 


14.06 


Maximum Clear Liquid ‘Height | Limitation 


F ‘looding 


Excessive Entrainment 


"Stable Operation 


Vapor Disengagement 
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b. The dry-plate pressure drop is 
then substituted in Equation (14), 
or Figure 6 is used, to obtain the 
corresponding minimum vapor flow 
rate. 


From Figure 6 
Uc = 5.6 ft./sec, 
Vi = (uc) (Ac) 
(5.6) (0.997) 
5.58 cu. ft./sec. 
Minimum Vapor Flow Limited by 
Vapor Disengagement. a. The 
maximum liquid throw over weir, wi, 
is limited to 0.6 wa so that there is 
sufficient pathway for disengaging 


vapor. 


> 
we £2 
Hu tl 

orsee 


"34.516 516 
ete 


b. For a chosen liquid flow rate, 
there is a corresponding minimum hg, 
calculated by Equation (25). 


1 
how 


4 nmrrkon 


w 
hs = 8+ be —(—E- 


At i= 5 
hs = 26 — 19.72 
= 6.28 in. 


c. The limiting minimum vapor 
flow rate, then, may be determined 
according to the same procedure as 
outlined in b and of the “flooding 
section.” 


At i= 5, 
h, = 3.59 in. 


From Figure 6, u. is obtained as 
17.50 ft./sec. 
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NOMENCLATURE 
A, — Area available for perforation, sq. 
ft. (= A Aa — " Read w 
A. — Column cross-sectional area avail- 
able for vapor flow, sq. ft. 
Aa — Downcomer area, sq. ft 
Aae — Downcomer clearance area, sq. ft. 
Am — Construction material area, sq. ft. 
A, — Area in Cicalese’s Equation (16), 
Aa or Aae whichever is smaller. 
A, — Total calming zone area, sq. ft. 
At — a cross-sectional area, sq. 
t. 
Aw — Wall clearance area, sq. ft. 
D — Column diameter, ft. 
d. — Hole diameter, in. 
E — Dry plate efficiency 
Optimum entrainment, lbs. liquid 
per lb. vapor 
e — Entrainment, lbs. liquid per lb. 
vapor 
G — Maximum allowable vapor mass 
velocity calculated by Brown 
and Souder’s Equation, lbs./ 
(hr) (sq. ft.) 





to 


eo 


g- — Conversion factor, 32.2 Ibl./Ibf. 
hs — Height of clear liquid build-up 
in downcomer, in. 
he — Downcomer clearance, in. 
hi — Clear liquid height on tray, in. 
how — Liquid height over weir, in. 
hy — Dry-plate pressure drop, i in. liquid 
hpm — Dry-plate pressure drop at antici- 
pated minimum vapor flow 
rate, in. liquid 
hpw — Minimum dry-plate pressure drop 
required for stable operation 
determined by Figure 6, in. 
liquid 
h, — Residual pressure drop, in. liquid 
h: — Total pressure drop through a 
tray, in. liquid 
hw — Weir height, in. 
K — Constant in Equation (2) deter- 
mined by Figure 1. 
Lu — Liquid flow rate, lbs./hr. 
Lw — Weir length, in. 
n — Ratio of hole pitch to hole diam- 
eter 
Po — Hole pitch, center to center, in. 
Q — Liquid flow rate, g.p.m. 
ee : f 
ve ae 
S — Tray spacing, in. 
S. — Effective tray spacing, in. 
t — Tray thickness, in. 
ta — Thicknéss of downcomer wall, in. 
tw — Wall thickness, in. 
ue — Column vapor velocity, ft./sec. 
uo — Vapor velocity through holes, 
ft./sec. 
V.— Volume of construction material, 
cu. ft. 
V — Vapor flow rate, cu. ft./sec. 
Vmax — Anticipated maximum vapor flow 
rate, cu. ft. /séc. 
Vmin — Anticipated minimum vapor flow 
rate, cu. ft./sec. 
Vu — Vapor flow rate, Ibs./hr. 
we — Wall clearance, distance between 
wall and nearest perforations, 
in. 
wa — Downcomer width, in. 
w: — Liquid throw over weir, in. 
ws — Width of calming zone, in. 
D wa + Ws 


are ie 


r— 


Y — Total material cost for unit sec- 
tion, dollars per section. The 
unit section includes a tray, 
column wall between two trays, 
and downcomer walls. 

Pu — Liquid density, lb./cu. ft. 

fv — Vapor density, lb./cu. ft. 

o — Liquid surface tension, dyne/cm. 

Ai — Unit price of column wall ma- 
terial of tw inch thickness dol- 
lars per sq. ft. 

A2— Unit price of tray of t inch 
chickness, dollars per sq. ft. 

As — Unit price of downcomer wall of 
ta inch thickness, dollars per 
sq. ft 
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In California: 


Petrochemical Boom? 


This state now accounts for almost 10 percent of all petrochemical produc- 
tion and the outlook for future growth is good. 


1. Bergsteinsson 


Collier Carbon and Chemical Corporation, Brea, Calif. 


M. J. Laituri 


Air Products of Florida, West Palm Beach, Fla. 


THE IMPORTANCE of the Cali- 
fornia segment of the petrochemical 
industry, in terms of raw materials, 
is compared with the national industry 
in Table 1. In order to facilitate com- 
parison, the quantities are given in 
terms of poundage and dollar value. 

Data in Table 1 are derived largely 
from U. S. Tariff Commission. How- 
ever, the quantities of methane in 
Table | include the amounts used for 
chemical conversion to carbon black, 
ammonia and methanol, while the 
Tariff Commission report “Synthetic 
Organic Chemicals” lists only a small 
amount of this. Again, an allowance 
has been made for duplication of ma- 
terial reported in the C,, C, and C, 
classes. For example, a large amount 
of the ethylene produced from petro- 
leum is reported first as propane and 
later as ethylene. Likewise, much of 
the C, classification “butane and bu- 
tylenes” aga'n appears as butadiene. 

Methane used for carbon black 
overshadows the other uses, but very 
little carbon black is produced in the 
West from this source. Consequently, 
by comparison, the western utilization 
of C, is small. Likewise, the utiliza- 
tion of C, hydrocarbons in the West is 
small in comparison with the total. 
The reason for this is that many o: the 
important ethylene derivatives are not 
yet made in the West. Going down 
toward the bottom of the barrel, as 
the refiner would say, the utilization 
of the C;, C,, aromatics, and other 
petroleum raw materials is more in 
proportion to the western need for 
the derived chemicals, and with the 
California industry in general. The 
West is an important supplier of pe- 
troleum coke. 
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Methane and Natural Gas. Cali- 
fornia produces only synthetic am- 
monia with its by-product carbon di- 
oxide and the chlorinated methanes 
with by-product hydrogen chloride 
from natural gas. 


Ammonia: The first petrochemical 
plant in California to use natural gas 


TABLE 1 


Petrochemical Raw Materials in the U. S$. 
Compared to California 








j | 
National | California | National 
| Billions | Millions | Value in 
Raw Materials | Lbs. Lbs. | Millions $ 





Ci—Methane, Nat Gas 440! 25? 
C2—Ethane, Ethylene, 
Acetylene 
C3—Propane, Proryl- 
ene, and Polymers. . 
C4—Butane, Butylene, 
Butadiene and 
Polymers i 
Aromatic Hydrocarbons 
All other Hydrocarbons 
Cresylic Acid, Naph- 
themic Acid a 1.04 50* 
Sulfur and HeS : 1.0 350 
Petroleum Coke for 
Chemical and Metal- 
lurgical Use 3.0 1,100 
33.5 3.39 
| Billion Billion 


1 Includes requirement for five ammonia plants 
2 Approximate value 
3 Includes aromatic type solvents 


4 Excluding petroleum thinners 


TABLE 2 


California Ammonia Plants Producing 
from Petroleum Sources 





Current 
| Date of | Capacity 
Company Location | Production) Tons/Day 
Shell Chemical Corp ...| Pittsburg | 1931 330 
Shell Chemical Corp ...| Ventura | 1953 150 
Hercules Powder Co Pinole | 1940 
Collier Carbon and 
Chemical Corp ..| Brea | 1954 
Standard Oil Co of 
California 








Richmond) 1956 





was the Shell synthetic ammonia 
plant at Pittsburgh. In fact, this was 
the first plant to use natural gas as 
a hydrogen source. Carbon black ap- 
pears as a by-product. The plant was 
completed in 1931 and has been ex- 
panded several times. A number of 
other producers have followed in the 
production of ammonia from natural 
gas or refinery gas until there are 
now four producers with five plants. 
These are listed in Table 2. 

In addition to the plants listed, 
there is a small production of petro- 
leum by-product ammonia at the 
Union refinery at Wilmington and 
the General Petroleum refinery at 
Torrance. This is recovered as the 
sulfate. 

Total ammonia capacity in the 
state from all sources is approxi- 
mately 400,000 tons per vear. The 
largest use, that of agriculture, is 
about 250,000 tons per year. Indus- 
trial uses amount to about 15 per- 
cent of the total. 


Carbon Dioxide: In California, by- 
product carbon dioxide from am- 
monia manufacture is sold as liquid 
CO, and as dry ice. At Ventura a 
portion of the production goes into 
Shells manufacture of a fertilizer 
material—urea. National production 
of carbon dioxide is 825,000 tons per 
year, while the California production 
is about 95,000 tons per year. Most 
of this comes from the above am- 
monia plants, but there is some pro- 
duction at fermentation alcohol 
plants and from straight burning of 
fuel oil or gas. Recovery of carbon 
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dioxide at natural gas wells in Cali- 
fornia has now been discontinued. 


Chlorinated Methanes: The only 
organic chemicals of any importance 
produced from methane or natural 
gas in California are the chlorinated 
methane derivatives; methyl! chloride, 
methylene chloride, chloroform, and 
carbon tetrachloride. These were first 
produced in 1935 by a process pio- 
neered by the Great Western Electro- 
chemical Co. Original capacity of the 
plant was 10 million pounds per year 
of chlorinated products, but since 
merging with Dow Chemical Co. in 
1939 the chlorination plant has been 
enlarged. Annual production of chlo- 
rinated products by this process is 
about 450 million pounds in the 
United States today. 

In California there is no utilization 
of ethane for chemical manufacture. 
Acetylene is produced in one demon- 
stration unit in Maywood. This plant 
is operated by Wulff Process Co. and 
has a capacity of one million pounds 
per year. The product acetylene is 
bottled and sold to the welding trade. 
This plant has been in operation 
since 1952 and has used a variety of 
feedstocks. 


Ethylene: The third and most im- 
portant C, hydrocarbon is ethylene. 
In California ethylene was first uti- 
lized for production of ethyl benzene 
at the Torrance rubber facility owned 
by the U. S. Government. This plant, 
placed in operation in 1942, was op- 
erated by the Dow Chemical Co. and 
used the Dow process for conversion 
of ethyl benzene to styrene. The orig- 
inal styrene production was at the 
rate of about 50-55 million pounds 
per year of styrene which required 
20 million pounds per year of ethyl- 
ene. This was made by dehydrating 
ethyl alcohol. Two years later, the 
rubber facility was doubled and a 
cracking plant was installed to make 
40 million pounds per year of ethyl- 
ene from propane. 

Located adjacent to the ethylene 
unit is an ethylene dibromide plant 
with a capacity of roughly two mil- 
lion pounds per year. This was built 
by the Eston Chemical Co. which is 
now owned by American Potash & 
Chemical Co, The ethylene dibro- 
mide is used largely as a soil fumi- 
gant. 
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The second producing unit for 
ethylene in California is the Union 
Carbide plant in Torrance, started in 
1956. This plant utilized the C, 
stream from the General Petroleum 
Refinery. It separates the preformed 
ethylene and cracks the residual ma- 
terial to give a total ethylene produc- 
tion of about 140 million pounds per 
year. This quantity is used for the 
production of 60 million pounds per 
year of conventional or high pressure 
polyethylene, plus 10 million gallons 
per year of ethylene glycol. Polyeth- 
ylene is used largely for the manufac- 
ture of packaging film, pipe, house- 
hold articles, and toys. The principal 
western use for ethylene glycol is for 
permanent antifreeze. 


Isopropyl Alcohol: In California 
the initial chemical production from 
propylene was in 1930 at Martinez. 
In that year, the Shell Chemical Cor- 
poration started the production of 
isopropyl alcohol. A few years later 
(1935) a second plant was con- 
structed by Shell at Dominguez. 


Perchloroethylene: In 1937 the 
Great Western Electrochemical Co. 
developed their process for making 
perchloroethylene and carbon tetra- 
chloride from propane. Later, during 
the war, Dow Chemical Co., who ac- 
quired Great Western, converted a 
portion of the perchloroethylene to 
hexachloroethane for military uses. 


Propylene Polymer: The utilization 
of propylene polymer for the manu- 
facture of detergent material is a 
postwar development. The Standard 
Oil Co. of California, in 1946, pro- 
duced detergent alkylate or dodecyl 
benzene from benzene and the pro- 
pylene tetramer. This C,. polypro- 
pylene fraction is recovered from the 
bottoms of the distillation of poly- 
propylene motor fuel. Dodecyl ben- 
zene is reacted with sulfuric acid and 
then neutralized with caustic to pro- 
duce the detergent with the fancy 
name of sodium dodecylbenzenesul- 
fonate. Oronite Chemical Co., the 
chemical subsidiary formed in 1943, 
marketed both the detergent alkylate 
and the sulfonated product. A num- 
ber of California plants likewise sul- 
fonate and process the material to 
make detergents. These include the 
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Procter and Gamble, Colgate, and 
Purex plants, with captive produc- 
tion, and Pilot California of Los 
Nietos, who started operation in 1953 
and merchant their product. Oronite 
is the largest marketer of detergent 
alkylate in the world. Total U. S. 
production of this commodity is 400 
million pounds per year, a large por- 
tion of which is produced in Cali- 
fornia. 


The C, Hydrocarbons 


This group includes normal and 
isobutane, normal and isobutylene 
and butadiene. 


Butyl Alcohol: The initial utiliza- 
tion of C, fraction in California was 
by the Shell Chemical Corp. in 1932. 
In this year, Shell started production 
of secondary butyl alcohol at Mar- 
tinez. Later, a larger plant for the 
production of secondary butyl alco- 
hol was built at Dominguez. The 
principal product from this alcohol is 
a solvent, methyl ethyl ketone. Terti- 
ary butyl alcohol is also produced at 
Martinez from isobutylene, but the 
demand for this is much smaller than 
for the secondary butyl alcohol. 


Alkylated Phenols: Further pro- 
duction by Shell Chemical Corp. in- 
cludes alkylated phenols made by al- 
kylating phenol and cresol with iso- 
butylene or butylene polymers. These 
alkyl phenols are used in the produc- 
tion of motor oil additives and as 
oxidation inhibitors for fats, waxes, 
and oil. Another Shell product made 
from isobutylene is ditertiary butyl 
peroxide used as a catalyst for resin 
polymerization. 


Polybutene: Standard Oil Co. of 
California started their chemical pro- 
duction or products based on C, with 
the manufacture of polybutene in 
1943. This is used in adhesives, mas- 
tics, synthetic oils and for certain 
dielectric applications. Production 
amounts to about 8 million pounds 
per year. 


Synthetic Rubber: The important 
western petrochemical development 
of World War II was the synthetic 
rubber plant at Torrance. Most im- 
portant raw materials for this plant 
are the C, hydrocarbons which are 





converted to butadiene. The product 
made is SBR rubber. 

The rubber facility was constructed 
for the Rubber Reserve in 1942 and 
1953 and represents the most com- 
pletely integrated of the synthetic 
rubber plants in the country. While 
it now depends on C, hydrocarbons 
for the butadiene manufacture, much 
of the original butadiene came from 
cracking of naphtha at a plant op- 
erated by the Southern California 
Gas Co. 

Also integrated with the Torrance 
rubber plant was a butadiene unit at 
El Segundo, operated by the Stand- 
ard Oil Co. of California. At one 
time this plant recovered and puri- 
fied butadiene but later this unit was 
connected by pipeline to the Shell 
plant which received the cracked 
product and separated the butadiene. 

The rubber facilities were acquired 
by Shell Chemical Corporation in 
1955 and are now operated by Shell. 


The original capacity of the rub- 
ber plant was 45,000 long tons per 
year (100 million pounds per year). 
This was later almost doubled. Shell 
initiated an expansion program and 
the current capacity of the plant is 
estimated at 110,000 long tons per 
year (240 million pounds per year) 
of a broad range of rubber types. 


Hydrocarbons C,+ — Cyclohex- 
ane. The C,; hydrocarbons are not 
used for chemical conversion in Cali- 
fornia but cyclohexane, a C, non- 
aromatic hydrocarbon has been of 
some importance in western chemical 
production, This material is present 
in straight run gasolines and has 
been recovered by the Richfield Oil 
Corp. by distillation processes. Rich- 
field produced cyclohexane for a pe- 
riod of two years—1951 and 1952. 
Production amounted to about 30 or 
35 million pounds per year which is 
roughly 10 percent of the national 
demand. Shell Oil Co. at Dominguez 
has been a producer of cyclohexane. 
This is isomerized from methylcyclo- 
pentane and recovered by distillation. 
All the cyclohexane produced in the 
West has been shipped to eastern 
manufacturers of synthetic fibers. 
The cyclohexane is oxidized to adipic 
acid which is an intermediate in the 
manufacture of nylon. 
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Aromatics: Petroleum benzene, 
toluene and xylene produced for non- 
fuel use in California amounts to 
about 250 million pounds per year. 
A like quantity of aromatic type 
solvents are produced at California 
refineries. 

In the post war period Standard 
Oil Company of California has been 
the principal producer, while Union, 
Shell, Richfield, and Tidewater have 
been important sources of the aro- 
matic types. 

Benzene has been in short supply 
for many years in the California- 
Nevada area and imports have ar- 
rived from Utah, Colorado, Oregon, 
Hawaii, and other points. The supply 
situation will be greatly improved 
when Richfield enters the market with 
an additional 100 million pounds per 
year of petroleum benzene. 


Sulfonates: The first line of aro- 
matic derived products made by 
Standard Oil Company of Califor- 
nia were petroleum sulfonates. These 
were produced starting in 1920 and 
were a by-product from the manu- 
facture of white oil, or medicinal oil. 
By 1945 the demand for highly puri- 
fied sulfonates prompted Standard to 
start production. Other producers 
have more recently appeared. These 
include the U. B. Bray Company of 
Alhambra and the Universal Deter- 
gents Company in Long Beach. 


Phthalic Anhydride: The next ven- 
ture into the aromatics products by 
Standard was the separation and 
conversion of orth-xylene to phthalic 
anhydride. Standard’s phthalic plant 
was placed in operation in 1944 and 
was the first producer of this chem- 
ical from petroleum sources. 


Terephthalic Acid: Another of the 
xylenes, the para-isomer, was purified 
and marketed by Oronite to eastern 
producers of synthetic fibers starting 
in 1950, Paraxylene is converted to 
terephthalic acid. This, combined 
with ethylene glycol makes polyester 
synthetic fibers and film. 


Isophthalic Acid: The third of the 
xylenes, the meta-isomer, which is 
present in the greatest quantity in 
petroleum stocks, was next purified 
by Standard and is used as a source 
of isophthalic acid. A 50 million 


pound per year plant for the produc- 
tion of this chemical was placed in 
operation in 1956. Isophthalic acid 
finds use mainly in competition with 
phthalic anhydride in the manufac- 
ture of surface coating and synthetic 
resins. Standard is the first producer. 


Phenol: Standard introduced a 
new process for making phenol which 
is based on oxidation of cumene or 
isopropyl benzene. The cumene is 
made by reacting propylene with 
benzene. Capacity of the plant was 
announced at 35 million pounds per 
year. Shortly after the Standard 
plant started production, Monsanto 
Chemical Company constructed 20 
million pounds per year phenol plant 
at Avon based on the sulfonation 
method. 


Chlorinated Aromatics: Other im- 
portant aromatics derivatives pro- 
duced in the California-Nevada area 
include the chlorinated benzene de- 
rivatives. Stauffer Chemical Co. after 
acquiring the chlorine plant at Hen- 
derson, Nevada, has been a producer 
of monochlorobenzene and benzene 
hexachloride. The monochloroben- 
zene goes largely into the Montrose 
Chemical Co. production of DDT 
which was started at Torrance, Calif. 
in 1947. Another producer of chlori- 
nated aromatics is the Universal 
Western Chemical Corp. of Norwalk, 
manufacturer of ortho and paradi- 
chlorobenzene. Chlorinated paraffins 
are also produced by Universal. This 
plant has been in operation since 
1952. 


Miscellaneous Petroleum By- 
Products. Included in the miscella- 
neous classification are the non-hydro- 
carbon components such as hydrogen 
sulfide, mercaptans, cresylic, and 
naphthenic acids, petroleum coke, 
etc. These compounds appear in 
petroleum, or arise from refinery op- 
erations. 


Hydrogen sulfide, present in small 
amounts in petroleum and produced 
in large quantities in cracking opera- 
tions is now recovered and converted 
to useful products. In 1937, Standard 
Oil Company of California supplied 
hydrogen sulfide to the General 
Chemical Company in El Segundo 
for sulfuric acid manufacture. There 
are now four sulfuric acid plants in 
the state using hydrogen sulfide in 
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this manner. These include the E] 
Segundo plant, a Stauffer Chemical 
Company plant at Dominguez using 
H.S since 1938, the General Chem- 
ical Company plant at Richmond, 
and the Monsanto Chemical Com- 
pany plant at Avon. Refineries which 
are not located adjacent to acid 
plants convert their hydrogen sulfide 
to sulfur. Hancock Chemical Co., in 
1949, started production of elemental 
sulfur from hydrogen sulfide at the 
rate of 30 tons per day (10,000 tons 
per year). This plant has been ex- 
panded and now produces over 100 
tons per day. Future production is 
expected to be 200 tons per day 
within the next few years, while plant 
capacity is well above this figure. 

Other producers of elemental sul- 
fur are the Union Oil Company of 
California with plants at Wilmington, 
Oleum, and Santa Maria; and the 
Wilshire Oil Company with a plant 
at Norwalk. Sulfur from these plants 
is supplied in molten form to acid 
producers, with a minor amount 
going to carbon disulfide and lime 
sulfur. Sulfur equivalent of hydrogen 
sulfide and sulfur recovered in the 
state is estimated at 150,000 long tons 
per year. It is anticipated that Cali- 
fornia will become self-sufficient in 
sulfur within 4 or 5 years. 


Gas odorants, based on mercaptans 
and other odoriferous 
pounds, have been marketed in 
California since 1927. Standard Oil 
Company of California, the original 
producers, are now the most impor- 
tant supplier of these products in the 
U.S. Union Oil Company of Califor- 
nia recovered and marketed methyl 
and ethyl mercaptan starting in 1945. 
This product was used to manufac- 
ture methionine, one of the essential 
amino acids. Production at Union 
was discontinued when synthetic 
methyl mercaptan was placed on the 


sulfur com- 


market. 


Cresylic acids are important by- 
products from the cracking of Cali- 
fornia crudes, Almost one half of the 
national production of 32 million 
pounds per year of petroleum cresylic 
acid comes from California refineries. 
Initial production was by Shell Oil 
Company and Standard Oil Com- 
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pany of California in 1937. Later, 
Richfield Oil Corp. and the General 
Petroleum Corp. entered the market 
but this production has now been dis- 
continued to be taken up by Produc- 
tol Company who now refine the 
crude cresylic from a number of re- 
fineries in California and from the 


Midwest. 


Naphthenic acids are present in 
recoverable quantities in many Cali- 
fornia crudes, Production in the 
United States is now about 16 mil- 
lion pounds per year with probably 
about 50 percent of this in Califor- 
nia. During the war, naphthenic 
acids were in great demand for the 
production of incendiary bombs. Pro- 
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duction in California started in 1930 
by General Petroleum Corporation 
followed in 1931 by Standard Oil 
Company of California. Later, Shell 
Oil Company, Richfield Oil Corpo- 
ration, and Union Oil Company of 
California entered the market. Pro- 
duction by Union has been discon- 
tinued. 


Petroleum coke has been available 
in California since the early Dubbs 
cracking units went into operation. 
However, this coke was used only for 
fuel. The utilization of petroleum 
coke for chemical purposes dates 
back to 1940 when the Great Lakes 
Carbon Corp. started a calcining 
plant in the Harbor area. There are 
now two producers of calcined coke, 
Collier Carbon and Chemical Cor- 
poration with a plant in the San 
Jose area, and the Great Lakes Car- 
bon Corporation. Coke for calcining 
is available from the Union Oil re- 
fineries at Oleum and Santa Maria, 
General Petroleum Corporation re- 
finery at Torrance and from a new 
fluid coker of the Tidewater Oil 
Company at Avon. Total production 
of coke, with the Tidewater plant in 
operation, is at the rate of about 3500 
tons per day (1,200,000 tons per 
year). Some of this is used in the 
West for the production of electrodes. 
Large quantities are exported to 
eastern and foreign markets for fuel 
and chemical uses. 

The important building blocks pro- 
duced from California petroleum 
sources; have been enumerated, and 
the initial or primary products made 
from these have been listed. No at- 
tempt has been made to follow 
through with final products or con- 
sumer items. 

Some of the hydrocarbons, such as 
a portion of the detergent alkanes 
and all of the cyclohexane and para- 
xylene are shipped to eastern or for- 
eign markets but much of the Cali- 
fornia production is converted to 
chemicals in western plants. 


The authors express their gratitude 
to the California producers of petro- 
chemicals who have been so generous 
in furnishing information and to the 
Collier Carbon and Chemical Cor- 
poration for permission to publish 
this study of the western petrochemi- 
cal industry. 
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FIGURE 2.1—Generalized compressibility factor chart. 


Applied Hydrocarbon Thermodynamics 


Part 2—A Review of 
P-V-T Data Correlations 


Equations-of-state 
Compressibility factors 
Boyle temperature 
P-V-T plots 

Mixture P-V-T 


Partial volumes 


Wayne C. Edmister 
California Research Corporation, Richmond, Calif. 


MANY OF THE applications of thermodynamics to 
hydrocarbon systems that are of interest to process en- 
gineers require P-V-T (pressure-volume-temperature ) 
data or correlations. Typical of these are calculating: (1) 
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densities of compressible fluids, (2) the isothermal effects 
of pressure on enthalpy, entropy, and heat capacity, (3) 
the fugacity coefficients of the components of mixtures, 
and (4) partial volumes and enthalpies. 

The basic equations used in calculating the effects of 
pressure on thermodynamic properties from P-V-T data 
were given in the previous chapter. These equations 
apply to pure components and mixture, V being volume 
per mass unit of fluid (pure or mixture). These equa- 
tions do not apply to the components in the mixtures, 
however. Fugacity coefficients and partial properties for 
components of mixtures require P-V-T-C (pressure- 
volume-temperature-composition) data for computation 
by thermodynamic methods. 

P-V-T data are usually correlated by compressibility 
factor charts or by equations of state. For many years 
process engineers have regarded equations of state as 
chart development tools only and not very practical for 
problem solving. With the increasing use of computers 
in engineering work, equations of state become more 
practical. 

The compressibility factor charts use reduced tempera- 
ture and pressure parameters. Generalized charts of 
PV/RT versus P, and T, are widely used in estimating 
fluid densities. 

Reduced temperature and pressure parameters are also 
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used in some equations of state. When this general form 
is used, the constants in the equations are found from 
the critical properties of the fluid. Usually actual tem- 
perature and pressure units are used in equations of 
state, however. In this case separate empirical constants 
are used for each substance. 

Empirical constants or coefficients for equations of 
state are obtained by fitting curves to experimental 
P-V-T data. Various forms of equations are used, de- 
pending upon the desired application. A simpler equation 
may be used for vapor phase calculations than for the 
liquid. 

One of the least exacting equation-of-state applica- 
tions is defining the P-V-T behavior of the so-called 
permanent gases, such as air, in compression and flow 
calculations. Perfect gas law assumption is usually ade- 
quate. One of the most exacting equation-of-state appli- 
cations is in the computation of vapor-liquid equilibria. 
This involves representing the P-V-T-C data for mix- 
tures, These are the two equations of state extremes 
that are of interest. 


Equation-of-State Forms. The form of an equation of 
state, for a given application, is first set by the nature of 
the application and theoretical considerations. Then the 
coefficients of the equation are found empirically to give 
the best fit to the P-V-T data. A few general remarks 
are of interest before looking at the details of the equa- 
tions. 

Following are a few characterizing terms that applied 
to equations of state: 

The virial equation of state is a converging power 
series of the forms: 


“Oe Ce Oe 


Vv +ptptp 


where: C, = RT = first virial coefficient 
C: and C’s = second virial coefficient 
C; and C’; = third virial coefficient 
C, and C’, = fourth virial coefficient 
All the virial coefficients are functions of temperature. 
Successive terms become progressively less important. 

Equation 2.1 is explicit in pressure, while Equation 2.2 
is explicit in volume. The explicity-in-pressure equation 
is more accurate than an explicity-in-volume equation of 
the same number of terms. 

The density (d = 1/V) is sometimes used instead of 
volume as an equation-of-state variable. Changing from 
V to 1/d in Equation 2.1 gives 

P=Cid+C.d’-+ CG, d* + C.d*+ (2.3) 
In this form the equation of state looks simple. As 
density approaches zero, so does the pressure. The rela- 
tions for the virial coefficients are complicated functions 
of temperature, however. 

Modifications to the virial form equation of state have 
been used. One such modification is to replace V with 
(V-b), where b is a different constant for each substance. 
Another modification is an exponential temperature term 
in one of the virial coefficients. The virial form is not 
altered by the use of this exponential temperature term. 


* Equations identified thus apply onlv to perfect gases. 
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An exponential density term is another modification of 
interest. 


Perfect Gas. In 1662, Boyle found that the volume of a 
simple gas at constant temperature was inversely propor- 
tional to the pressure; and in 1801, Charles discovered 
that the volume of a simple gas at constant pressure was 
directly proportional to its absolute temperature. Combin- 
ing these proportionalities for one mole of this same sim- 
ple gas, gives the so-called “perfect gas” equation, 
PV = RT, where R is the gas constant in the same units 
as P, V, and T. 

Although there are no truly perfect gases, real gases 
approach the P-V-T behavior defined by this equation 
under some conditions. This phenomenon is utilized in 
some methods used in plotting and correlating P-V-T 
data. The PV product and the ratio PV/RT are plotted 
against pressure in two correlation techniques. As pres- 
sure is decreased toward zero, PV approaches RT, while 
PV/RT approaches unity. 

The perfect gas P-V-T equation may be approached 
in another way. When all virial coefficients higher than 
the first are equal to zero, the general equation of state 
Equation 2.1 reduces to the P-V-T relationship for a 
perfect gas, i.e., 

PV=RT (2.4)* 
On P versus V coordinates, Equation 2.4 defines a 
family of hyperbolas that exhibit no two phase border 
curves of critical point. For this reason, Equation 2.4 
should only be applied at temperatures well above the 
critical and at low pressures. 

From Equation 2.4, it can be shown that pressure has 
no effect on the enthalpy of a perfect gas. From Equa- 
tion 2.4 


) R 
tReet (2.5)* 


Combining with Equation 1.27 gives 


(F a =[vir$ =o (2.6)* 


Combining Equation 2.5 with Equation 1.25 gives the 
following for entropy 


(3. R 
2 See (2.7)* 


Equations 2.6 and 2.7 plus a few other similar expres- 
sions define an “ideal gas” state, which is of utility in 
preparing compilations of thermodynamic properties. 


Compressibility Factor. Deviations from the perfect gas 
law, i.e., Equation 2.4, are frequently expressed in terms 
of a compressibility factor, z, which is the ratio of the 
actual gas volume, V, to the perfect gas volume, RT/P. 
In other words 
V PV 
a eee ee. (2.8) 
The compressibility factor, z, is a function of T and P 
for each compound. This makes the first temperature 
derivative at constant pressure (differentiating the prod- 
uct of two variables), 


(a it)» J 
oT aT) (2.9) 


When the compressibility factor is constant at unity, 
Equation 2.9 reduces to Equation 2.5. 
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Combining with Equations 1.27 and 1.25 gives the 
following relations for the isothermal effect of pressure 
on enthalpy and entropy 


(mi) ._ Brim 
oP), ~— P \OT 


(we), =—le+ 1G). J 


With precise z factor correlations, pressure effects on 
thermodynamic properties may be computed by relation- 
ships similar to Equations 2.10 and 2.11. z factor corre- 
lations are usually graphical so this involves getting 
graphical derivatives. These calculations are usually gen- 
eralized by using correlations of z with T, and P,, the 
reduced values of temperature and pressure. Figure 2.1 
is a generalized compressibility factor chart. This chart 
was prepared from hydrocarbon P-V-T data by plot- 
ting PV/RT versus P, for lines of constant T,. Points 
for different hydrocarbons fall approximately but not 
exactly on the same curves. 


(2.11) 


Because of imperfections in the generalized compressi- 
bility factor correlations, such as Figure 2.1, their main 
utility is in computing fluid densities. They are used 
occasionally in thermodynamic property derivations but 
are not the preferred type of P-V-T correlation for this 
more fundamental application. 

Most compressibility factor charts are limited to the 
vapor phase and do not include the liquid phase or the 
two phase regions. These regions cannot be covered very 
accurately on a generalized correlation without a mole- 
cule characterizing parameter. This will be brought out 
later by reference to other charts. 


P-V-T Plots. The P-V-T data correlation problem for 
single and multicomponent mixtures is more clearly evi- 
dent from the P-V, P-T, and V-T plots in Figure 2.2. 

All of these diagrams cover both liquid and vapor 
phases, as well as the two phase (vapor-liquid) region. 
The parameter in each case is the remainder of the 
P-V-T variables. The plots show important differences 
between single and multicomponent systems. Isobaric 
vaporization and condensation take place isothermally 
for pure components. For multicomponent systems, iso- 
baric vaporization takes place with an increase in tem- 
perature, while isobaric condensation takes place with a 
temperature decrease. Likewise, the isothermal vaporiza- 
tion (or condensation) of a multicomponent system takes 
place with a decrease (or an increase) in pressure. 


The general trends in the P-V-T relations in the sub- 
cooled liquid and superheated vapor regions are indi- 
cated most clearly on the P-V plots. The isochors on the 
P-T plots are nearly straight lines, The isobars on the 
V-T plots are curved to a much lesser degree than the 
isotherms on the P-V plots. 


As can be seen by the diagrams in Figure 2.2, the 
effects of pressure and temperature are more pronounced 
on gas densities than on liquid densities. For this reason, 
most correlations are concerned with the vapor phase 
and analytical correlations (i.e. Equations of State) have 
been developed from observations made on the volu- 
metric behavior of the gas phase. 
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Boyle Temperature. For ordinary gases and conditions 
PV < RT and (PV/RT) <1.0; ie., z has a value of less 
than unity. At sufficiently high temperatures these mag- 
nitudes reverse, and the temperature at which this re- 
versal occurs is called he Boyle Temperature, Tpoyie- 

Figure 2.3 illustrates the PV versus P plot for three 
cases, E> Toye, T= Taoyie: and T < Troyte- At the 
Boyle point temperature which is believed to occur for 
all real gases, the product PV is equal to or greater than 
the RT product at all pressures. At lower temperatures 
the effect of pressure shown in Figure 2.3 is observed; 
i.e., the PV product decreases with increasing pressure, 
goes through a minimum, then increases in value until 
it crosses the PV = RT line at some high pressure. This 
is the behavior followed for hydrocarbon and most gases 
at the temperatures encountered in most industrial oper- 
ations. 

At higher temperatures (the Boyle point is well above 
atmospheric temperature except for hydrogen and 
helium, where T > Txoyie, the PV product increases 
with increase in pressure. The Boyle point is of more 
than theoretical interest because the location relative to 
Txoyie determines the temperature change upon throttling. 

The absolute value of the Boyle temperature is be- 
tween 3 and 4 times the critical temperature. This is 
beyond the range of Figure 2.1 and most industrial ap- 
plications of the generalized compressibility factor chart. 


Mixture P-V-T. Densities of mixtures may be estimated 
in either of two ways: (a) partial volumes (or densities) 
and (b) equivalent single component compressibility fac- 
tor. Partial volumes are functions of pressure, tempera- 
ture, and composition for each component. The compres- 
sibility factor for mixtures may be found from the z plots 
by using the pseudo-reduced temperature and pressure 
of the mixture. 

Before partial volume data and the pseudo-reduced 
concept became available, it was customary to use two 
simple laws in computing densities of vapor mixtures. 
These are: “Dalton’s Law of Additive Pressures” and 
Amagat’s Law of Additive Volumes.” 

Dalton’s Law states that the partial pressure of each 
component of a mixture is equal to the pressure that 
component would exert if it alone occupied the entire 
volume. The total pressure is then the sum of these par- 
tial pressures. In terms of compressibility factor, z 


ZaNaRT |, zsNsRT 
Vv [ae 


ZmixNrotar RT 
Vv (2.12) 


i 


P=P.+Pst+...= 


From the above it follows for Dalton’s Law of additive 
pressures that: 
= = xiz 

Where 2a, Zp, etc. are evaluated at the values T and V 
for the system. 


Zmix — XaZa + XBZB + ees 


Amagat’s Law states that the total volume occupied by 
a gaseous mixture is equal to the sum of volumes that each 
component would occupy at the temperature and pres- 
sure of the system. In terms of compressibility factor, z: 
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FIGURE 2.3—The relation of temperature 
and Boyle temperature. 
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V=xVitxeVe+... KE } xueRt 
__ ZmixRT 
MM (2.13) 
From the above it follows for Amagat’s Law of additive 
volumes that: 
Zmizx = Xata + Xetn t+ . ... == Zxizs 

Where za, Zp, etc. are evaluated at the values of T and 
P for the system. 

A widely accepted method for predicting mixture 
P-V-T data is to apply the generalized compressibility 
factor chart, such as Figure 2.1, to mixtures by the 
pseudo-reduced conditions, defined as follows: 
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=xiPei 


where x; mole fraction of ;th component. 

The pseudo-critical conditions, which were proposed 
by W. B. Kay in 1936, are defined as the molar average 
of the critical properties of the mixture components. This 
concept was described in a previous article.’ Reference 
to this earlier discussion for more details about the 
pseudo-critical is recommended. 


The density of a gas mixture may be calculated from 
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the following equation, using a compressibility factor 
found from Figure 2.1 by the pseudo-reduced conditions. 


PM wn | 
Pu = 7.RT 


density, Ib/cu ft 

= pressure, psia 

Mm average molecular weight of mixture 
Zm == compressibility factor for mixture 
R= 10.73 (psia) (cu ft/lb mole) /(°F) 
T temperature, “R 


where Pm 


The compressibility factor is evaluated in the same 
way as for pure components, except the pseudo-reduced 
temperature and pressure of the mixture are used. For 
gas mixtures containing hydrogen and/or nitrogen, ad- 
justed values of T., and P.. should be used for the H, and 
N, in computing the pseudo-critical constants. Adding 
8 C. to the critical temperatures and 8 atmospheres to 
the critical pressures of these two gases had been recom- 
mended previously for the application of the generalized 
compressibility factor chart to these two gases. A similar 
correction is suggested in computing the pseudo-criticals 
for mixtures containing these two gases. 


Partial Volumes. For imperfect gases and nonideal solu- 
tions, particularly those involving highly polar com- 
pounds, deviations from the above simple additivity laws 
can be quite serious; and direct density measurement o1 
partial molal volume data should be obtained. 


The partial molal volume for a component is defined as: 


v=(3) 
; ON; /p, t, ny (2.17) 


where V; = partial volume of component, i.e., cu ft/lb mole 
= volume of mixture, cu ft/lb moles 
N; = moles of component i, Ib moles 


Thus, the partial molal volume is a function of the tem- 
perature, pressure, and concentration. 

The volume of the mixture in terms of the partial 
volume is then: 


V=Z=N:V; 
or for one mole of mixture 
V=2xV, (2.19) 
Partial volumes are more trouble than the equivalent 
component method and need not be used except where 
the simpler method gives questionable results. Partial 
mola! volumes for mixture components may be evaluated 
by applying Equation 2.17 with an equation of state 
that represents the P-V-T-C data for the mixture. This 
calculation will be covered in a later chapter, 


(2.18) 


Equations of State. Ai this point it is of interest to 
review some of the equations of state that are used in 
correlating P-V-T data and calculating thermodynamic 
properties. 

Three equations of state use two constants. These are 
the van der Waals, the Berthelot, and the Redlich-Kwong 


equations. 


van der Waals Equation. Because of the shape of P 
versus V isotherm curves illustrated on Figure 2.2, the 
best fit to experimental data is obtained by the explicit- 
in-pressure form of equation. The van der Waals equa- 
tion of state is the simplest and best known of this type 
and is: 


(2.20) 
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08 10 12 ; 6 is 20 
Te 


FIGURE 2.4—Reduced Isochor chart for methane and n- 
pentane. 


Other forms of van der Waals equation are: 


(P4 7 )(v—b) =RT 


b a 


PV/RT =2=1+5—> — paw 





whe re 
27 RT. RT. 
64 P. and b = oP. ki 


For mixtures: Va = =x; Va; and b = Ex;bi. 


In generalized units: 
(P. + 3/V'-) (3V; 1)=8T,- 


A more convenient generalized form is obtained in terms 


(2.23) 


of the ideal reduced volume, V = V/ RN , thus: 


97 

(p+ tyr )(ve —b) =r. (2.24) 
In Equations 2.23 and 2.24, the constants are fixed, while 
in Equations 2.20, 2.21, and 2.22, the constants have 
different numerical values for each component. The van 
der Waals equation of state is of limited accuracy be- 
cause the two constants do not permit fitting P-V-T data 
very accurately so more complex equations are required 
for precise work. 


Berthelot Equation. The Berthelot equation of state is 
also a two constant equation of state similar to the van 
der Waals, the only difference being in the last term, 
which is a/TV* instead of a/V*, as in Equation 2.20. 

Following is the Berthelot counterpart of Equation 
2.22 
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b * ini > . . m : 5 
PVT =2=14+-—-> — er (2.25) Combining these values of a and b with Equation 25 and 
as making two simplifying assumptions that are acceptable 
The original a and b constants were a = 27 R°T.'/64P. and —at_ higher volumes gives the following convenient equa- 


ORT. : 
b = RT./8 Pe. An improvement is made by using b = 128P. tion: 


REDUCED PRESSURE, Pao fe 


P-V-T DATA CORRELATION 
FOR HYDROCARBON 5 


%} VS Ff, ano 7, 
ae -Vv 


FIGURE 2.5 (At left)— 
Reduced volume residual 
correlation for hydrocar- 


REDUCED VOLUME RESIDUAL QUANTITY, o%«*-, 


FIGURE 2.6 (Below)— 
Generalized pseudo-ideal 
reduced volume chart. 


REDUCED PRESSURE, f+ £. 


Ve 
Q2 QO3 040506 08 | 


GENERALIZED 
PSEUDO-IDEAL 
REDUCED VOLUME 


REDUCED PRESSURE, P; 


o2 a3 Q40506 O08 ! 2 3 4 567890 


_) Se Lo oe 
PSEUDO-IDEAL REDUCED VOLUME, Vj'= V/F&= 1 = te. = 


PETROLEUM REFINER—YV ol. 37, No. 2 





(2.26) 


These assumptions necessary in deriving Equation 2.26 
are that 


PV *@ T, 


Equation 2.26 is a convenient approximation equation 
for the compressibility factor. Being explicit in z makes 
it much easier to use than the form of Equation 2.25 
but not as accurate. 


Redlich-Kwong Equation. This is another similar two- 
constant equation of state that is of interest. It is similar 
in form to the privious two equations of state. An im- 
portant similarity is that the constants for both equations 
are computed from the critical temperature and pressure 
values. The following Redlich-Kwong* equation is more 
accurate, however. 
RT a 


r= T"V(V +b) 


(V—b) ~ 
The two constants a and b are related to the critical 
temperature and pressure, i.e. 
_ _0.4278 R°T** 
a= P, 
0.0867 RT. 

. 

For mixtures 


Va = =x, Vai 
or 


b — Xi b; 
The generalized form of Equation 2.27 is 


et pice Sit. a : 
V, — 0.0867 — T,°*V,'(V,' + 0.0867) 


Vv 
where: V,’ —RTvP. ideal reduced volume 


Redlich and Kwong* put the equation in another form, 
which they recommended for application, i.e., 


aoe S*3 SOS (=) a 
Pr..* daw CAL tt +h 


0.4278 
PT 


_ 0.0867 
P.T, 
ee 


ee 


h= 

For mixtures 
A= ~ xiAi 

B =o Z xiB, 


The numerical solution of the Redlich-Kwong equation 
involves the simultaneous solving of Equations 2.29 
through 2.32. These equations have been applied to 
vapor phase fugacity coefficients.‘ 


Wohl Equation. This equation of state has three con- 
stants which are also obtained from the critical constants. 
Its application to hydrocarbons has been discussed.* Fol- 
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lowing is the form that is comparable to Equations 2.20 
and 2.27: 
RT a c 


i + ——- = (2.33) 


P=—V—b ~Tviv—b) + TV 


Ye 
where 

a= G6PI.Ve 
b = V./4 
c=4P.T2V? 
RT. 15 


3 ie went 


In reduced form the Wohl equation is 
aT! ye 24 
oT av.—) 


eyo te (2: 
T.V,(4V;—1) * TPV; (2.34) 
It would appear that the Wohl equation should be 

superior to the two-constant equations. According to a 

comparison made by Redlich and Kwong,* their equation 

gives a better fit to experimental P-V-T data than the 


other two and three constant equations of state. 


Other Graphical P-V-T Correlations. Figure 2.4 shows 
a reduced isochor plot. On this plot reduced pressure 
(P, = P/P.) is plotted against reduced temperature 
(T, = T/T.) for lines of constant reduced vo!ume 
(V, = V/V.). Although the isochors are straight, they 
do not coincide for the various hydrocarbons. Because 
of the straightness of the isochors, this type of plot has 
been used for computing the isothermal effect of pres- 
sure on enthalpy. It is not used in estimating vapor vol- 
umes because of the way the lines spread for the different 
hydrocarbons at the same reduced volume. This chart 
is included for illustration purposes only. It is not pro- 
posed for use in applying thermodynamics to the com- 
putation of hydrocarbons. 

Figure 2.5 is a reduced volume residual! correlation for 
hydrocarbons, The volume residual, proposed and used 
by Lewis and Randall, is the difference between the ideal 
gas volume RT/P and the actual gas volume V: 


RT ‘ . ‘ 
a -(4 —V\ or PV = (RT — Pa) 


(2.35) 


This volume residual does not approach zero as P ap- 
proaches zero but is the difference between the limits of 
the two terms RT/P and V, each of which approaches 
infinity: 


lim V 


P—O 
(infinite ) 


; aa 
lima - lim P 
P-O 
(finite ) 


(infinite) 
P—O 
The Pa product does approach zero as P approaches 
zero, however. 

The reduced volume residual, a,, (where a, = «@/a.) 
has been plotted as a function of P, and T, and is shown 
in Figure 2.5. This correlation was prepared from pure 
hydrocarbon P-V-T data. From the critical properties, 
it is possible to determine the volume or density of a 
hydrocarbon at a given temperature and pressure. How- 
ever, for vapors a compressibility factor chart is more 
convenient, but Figure 2.5 is helpful in determining vol- 
umes of subcooled liquids. This correlation was used as 
the basis for thermodynamic deviations to obtain the 
isothermal effects of pressure on the enthalpy, entropy, 
and heat capacity of hydrocarbons. 


For deriving the generalized isothermal effect of pres- 
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COMPOUND 


V.i, ft.4/Ib, Mole 


TARE 2. 1-—-Povedeidect Critical Volume, Vu Values for Various Hydrocarbons 


COMPOUND V.i, ft.4/Ib. Mole 





Methane 

Ethane... . 

Propane. 

n-Butane.... 

2-Methylpropane (isobutane) . 
n-Pentane... 

2- ‘Methylbutane (isopentane) 
2,2-Dimethylpropane (neopentane) 
n-Hexane... .. : 
2-Methylpentane. . 





3-Methylpentane.... 

2,2-Dimethylbutane (neohexane) 
2,3-Dimethylbutane . ‘ 

n-Heptane , 

2-Methylthexane 

3-Ethylpentane. . 

2,2-Dimethyipentane . ee 
2,4-Dimethylpentane . 

3. 3-Dimethylpentane . 
2,2,3-Trimethylbutane (triptane) 


2-Methytheptane 

3-Methylheptane 

4-Methylheptane 

2,4-Dimethylhexane . 
2,5-Dimethylthexane (diisobutyl) . 

2.24-Trimethylpentane (‘isooctane’) 

n- 4 4 

2-Methyloctane. 

2,2- 2-Dimethylheptane 

3 3-Diethylpentane 

n- ‘ane 

Ethene (ethylene). . 

Propane. .. 

1-Butene... 


sure on thermodynamic properties from Figure 2.5, the 
following equation is written: 


ae ( RT. +. 
ae P.a@, P, i 


(2.36) 


values of a. are given for each hydrocarbon. The group 
(RT,/P.@.) is dimensionless and nearly constant at 1.38 


(varies from 1.35 to 1.41) for hydrocarbons.® 


Pseudoideai Reduced Volume Correlation. ‘Ihe com- 
pressibility factor correlations are satisfactory for esti- 
mating densities or volumes, but are very awkward when 
T or P are the unknowns. For these cases it is more con- 
venient to use the pseudoideal reduced volume plot, 
Figure 2.6, which is derived from the compressibility fac- 
tor correlations by the following relationship: 





(P) (V) R 
(atmospheres ) (cc/gm mole) 82.0567 | 
(lb/sqinabs) | (cu ft/lb mole) 10.729 
(lb/sq ft abs) (cu ft/lb mole) 1,545.04 
(mm Hg) (cc/gm mole) 62,363. 
Btu/lb mole 1.98719 
g-cal/gm mole 1.98719 











zRT/P 
RT./P. 


= V.+ a, (2.38) 
Values of V,” are plotted against P, for lines of con- 
stant T, on log-log coordinates. Values of V.,; may be 
obtained from Table 2.1 for many pure components. For 
components not listed, the value of V.; may be found 
from T, and P, using the above relationship. 
For mixtures, the values of V., should be found from 
the pseudo-critical temperature and pressure, i.e., 





cis-2-Butene . . 

trans-2 2-Butene 
2-Methylpropene (isobutene) 
1-Pentene. . 

2-Methyl-1- bute ne 


“ION os os Se 
Js! 


spins 


te 


Gs ons 


1-Hexene 
1-Heptene 
Propadiene (allene) 
1,2-Butadiene 
1,3-Butadiene 


boty | 

De Oe Se 
= or int 
me eI 


Fz 


Ethyne (acetylene) . . 
Propyne (methylacetylene) . 
1-Butyne (ethylacetylene) . 
2-Butyne (dimethylacetylene) 
Cyclopentane . 4 
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rot ee 


Methylcyclopentane 
Ethylcyclopentane 
n-Propyleyclopentane 
lsopropylcyclopentane 
Cyclohexane. . 


Methyleyclohexane . 
Ethyleyclohexane 
n-Propylicyclohexane 
n-Butyleyclohexane 
Cycloheptane . 
Ethylcycloheptane 

Benzene 

Toluene 

Ethylbenzene . 
1,2-Dimethylbenzene (o-xylene) 
1,3-Dimethylbenzene (m-xylene) . 
1,4-Dimethylbenzene (p-xylene) 
n-Propylbenzene.. . . 
Isopropylbenzene (cumene) 
Styrene (Phenyl Ethylene) . . 


rae 10.73T,. 
st = Py. 
where V.i = pseudoideal critical volume, cu ft/lb mole 
Tye = pseudocritical temperature, ° F 
P,. = pseudocritical pressure, psia 


Units for Calculations. Vapor densities required in 
process engineering calculations may be estimated from 
z PV/RT = generalized function of T, and P, 
Consistent units must be used for P, V, R, and T to make 
z dimensionless. In other words, the 
expressed energy units divided by temperature. 
following tabulation lists the value of R for 

the many P-V-T units: 

Compressibility factors are given on Figure 2.1, This 
was prepared from pure component P-V-T data but can 
be used for mixtures by a procedure outlined before. 

With values of the compressibility factor, z, the density 
of a vapor may be found from Equation 2.16: 

For convenience the definitions of the 
parameters are repeated: 


gas constant R is 
The 


a few of 


various reduced 


1 


> P/P.:V, V/V.3p 1/V, or d, v 


: d, d/d.; 
V:d. 
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Next, Part 3: Liquid and Vapor Densities 
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FIGURE 1—To find the most favorable operating point, data are requuired on oper- 


ating cost and product value. 


How to Design Static Adsorption Beds 


Here is a discussion and the equations for the factors involved in the design 


of static adsorption beds. 


Willis A. Johnston and C. D. Laughlin 


Minerals and Chemicals Corporation of America 
Menlo Park, N. J. 


STATIC ADSORPTION beds may be used for the 
decolorization, purification, and finishing of light distil- 
late, lubricating oils, and waxes, They usually are oper- 
ated in a cyclic process wherein the oil to be refined is 
passed through one stationary bed of granular adsorbent 
under controlled conditions. Feed is continued until the 
filtrate has reached the desired specification. The bed is 
then drained of oil held in the voids, washed with solvent, 
steamed and the adsorbent regenerated for reuse. Here 
are some useful equations to use in the design of these 
beds. 

The equations and data herein were developed on 
the attapulsite type of clay and activated bauxites. Al- 
though it is not certainly established that this material 
accurately applies to other types of adsorbents, the 
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methods should make studies easier for other type of 
adsorbents. 


DESIGN EQUATIONS 


A number of mathematical treatments of the proper- 
ties of packed beds have been published. Those most 
practicable for use with the adsorbents in question are 
those of Allen’ and Leva, et al.* Both these workers 
characterize particle size in terms of an equivalent spheri- 
cal diameter. Although computed by different equations, 
their numerical values are almost identical. The simpler 
equations of Leva are given below: 


dp Vd X da. 


adp: + bdp: + cdps + -...ndp, 
me 12 
where: 
mean particle diameter for any screen fraction 
where d; and d: are the values in inches of the 
rated openings of the adjacent sieve sizes de- 
fining the fraction. 
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a,b,c, ...n == the weight fractions obtained in the sieve analysis. 
Dp = mean equivalent spherical diameter characteriz- 
ing the total adsorbent in feet. 


While this concept of particle characterization was de- 
veloped principally for the estimation of pressure drop in 
flow, it has also proved useful in empirical equations de- 
fining flow rate. 

Fitzsimons, Capell and Jones* seem to be the first who 
published data concerning particle size and rate. John- 
ston* later proposed a rough rule involving the viscosity 
of the fluid and flow rates. From these beginnings the 
following empirical equations have been developed to 
define the maximum permissible flow rate in static-bed 
liquid phase adsorbers : 


0.0101-Dp 


log Ro = 0.0385 — 0.0387 u (4) 


where: 

Ro = maximum permissible flow rate for an adsorbent having 
Dp = 0.0021 foot in units of vol/vol/hr. 

Rx = the maximum permissible flow rate for an adsorbent 
where Dp = any other value than 0.0021 foot. 

Dp = mean equivalent spherical diameter of the adsorbent 
being considered, feet. 

= viscosity of the fluid at flowing temperature, centipoises. 


Although equations (3) and (4) are empirical and result 
from the analysis of data collected over many years, they 
appear to represent the limiting rate for petroleum ad- 
sorption within +5 percent. Actually, it is probable that 
the relation with viscosity actually includes the effects of 
adhesion and interfacial tension since both these proper- 
ties have roughly the same temperature coefficient of 
change as that of viscosity. A recent survey has shown 
that the majority of the percolation rates now in use in 
petroleum refineries fall in the range of 50-90 percent of 
those computed by equations (3) and (4). Accordingly, 
90 percent of the computed rate is taken as a safe design 
figure. The equations, of course, assume isothermal flow 
conditions. 


Filter Shells (Percolators). The percolator is essen- 
tially a vertical cylindrical vessel equipped with means of 
retaining the absorbent bed in place. Figure 1 shows 
several conventional shell and support designs. As pre- 
viously mentioned, shells having a diameter of less than 
5 feet should have a minimum bed height of 15 feet. 
Shells greater than 5 feet in diameter should have a ratio 
of height to diameter of 3-4, The height dimension in 
practice is increased to allow for dished head attachment, 
side nozzles, etc. 


In sizing the percolator shells it must be remembered 
that this is a cyclic process but the filter plant must run 
an average throughput over a long period of time, Thus, 
the first step is to adjust yield data to the average or 
equilibrium adsorbent efficiency expected. It is most con- 
venient to have yield data on a volume basis for easy 
computation. Yields in barrels per ton can be converted 
to volume units by the following relation: 


Yv = YwD,/2 (5) 
Yc = 5.61 Yw Dp /2 (6) 


where: 
Yc = yield in ft’ oil/1000 ft* adsorbent 
Yv = yield in bbls oil/1000 ft* adsorbent 
Yw = yield in bbls oil/ton adsorbent 
D, = packed density of the adsorbent, lbs/ft° 


If we let the required throughput in barrels be equal to 
A, then: 


5.61A 
24Rx 2 
where: 
Rx = permissible rate (Equation 4) 
Q, = quantity of adsorbent required to maintain rate, ft* 


And, 


5610 A/Yc = Qy 


where: 
Qy = quantity of adsorbent required to give yield, ft’ 


Since Qy > Qr: 


Qy/Q, = Nain (9) 


where: 


Nmin = the minimum number of on stream filters of Q, ad- 
sorbent capacity to satisfy both rate and yield. 


We must next compute the pressure drop to be ex- 
pected. For this we use Allen’s' equations. Since all perco- 
lation flow should be in the laminar region, the reference 
should be consulted if turbulent or transition flow is en- 
countered. 


Re = Dp G/z (10) 
f = 480/Re when Re < 10 (11) 
AP 2 £ G’ 


L ~ 144Dpgp 
where: 


Re = modified Reynolds number, dimensionless 
Dp = see Equation (2), feet 
G = mass velocity of the fluid calculated on the cross-section 
of the empty vessel, lbs/sec/ft* 
AP = pressure drop, Ibs/in? 
L = adsorbent bed depth, feet 
f = modified friction factor, dimensionless 
g = Newtonian constant, 32.2, Ib(ft) /Ib(sec’) 


= viscosity of the fluid at flowing temperature, lbs/ft/ 
sec = centipoises X 0.000672 
p = fluid density at flowing temperature, Ibs/ft’ 


These equations only give the pressure drop across the 
adsorbent bed itself. Pressure drop through piping is 
estimated by conventional means. Pressure drop across 
the usual supports may be approximated by using 1.5-2.5 
AP/L. However, it is better to make a rigorous calcula- 
tion using the correct hydraulic diameter. For conical 
sections of 45°, pressure drop is approximately 0.45 AP 
for the cylindrical section when the height to diameter 
ratio is 3. It is more accurate to calculate AP/L for a 
number of cross-sectional areas of the cone and integrate 
these values between the larger and smaller diameters. 

The next step requires an estimate of the cycle time 
involved. This may be estimated as follows: 

1. Charge with adsorbent—use 3-4 hours and check 

later. 
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2. Fill with oil—max, rate 0.25 vol/vol/hr 

3. Soak—1 hour 

4. Run to product—Y,.  Q,/R, = hours 

5. Drain—6-8 hours 

6. Wash—use 24 hours 

7. Steam—Q, D,/250 = hours 

8. Dump—use 4 hours 
The sum of these to the nearest larger whole hour is the 
cycle time, 6. 

Then: 

5610 A/Q, Y. = F, the filter turnovers per 24 hrs. (13) 


And: 
6F /24 = Na, the actual number of filter shells required. (14) 


Equation (14) often gives a fractional number of filters 
in which case the next largest whole number is used. 

The procedure above refers to the design for a single 
product. This is a case that seldom occurs in practice, so 
the same computations must be repeated for each product 
involved. In the case of blocked operation, the largest 
number of filters for any one product dictates the filter 
plant size. 


Regenerating Kiln. The load for the regenerating kiln 
is: 


Q, F/24 = ft*/hr (15) 


Q, Do F 


24 X 2000 ~ 'ons/hr (16) 


Since the shortest possible time for clean burning is re- 
quired, the rated kiln capacity should never exceed the 
expected load. The kiln manufacturers usually rate their 
kilns at contact times longer than desirable for maximum 
regenerated efficiency. The kiln should be equipped with 
an after cooler which will allow control of the adsorbent 
temperature so that it may reach the filter at the pre- 
conceived operating temperature. 


Handling Equipment. The recommended adsorbent 
handling equipment consists of dished belt conveyors, 
chain bucket elevators, belt loading and unloading de- 
vices and appropriate storage bins. To maintain a four 
hour period for filter charging, the handling capacity of 
conveyors and elevators must be Q,/4 which is consider- 
ably faster than the kiln regeneration rate, Consequently, 
an insulated bin having a capacity of Q, should be pro- 
vided for regenerated adsorbent. A kiln feed bin of similar 
size for spent adsorbent is also needed. 

If adsorbent is purchased in bulk, a storage bin and 
unloading conveyor are required for adsorbent receipts. 
Otherwise, housing for bag storage is required. 


Oil Handling Equipment. Pumps and piping are re- 
quired for raw oil, solvent naphtha, product and wash 
solution. Piping is required for compressed air and steam. 

The capacity and pressure head required for the pumps 
is, of course, dictated by the quantities computed for the 
filter shells. Reciprocating steam pumps may be used if 
there is a requirement for exhaust steam. Otherwise, 
rotary or centrifugal pumps are more desirable because 


of less pulsating flow. The usual provisions for standby , 


pumps should be made. 
Piping should be of adequate size to handle maximum 
flow with minimum pressure drop. The chief problem is 
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manifolding to minimize the chances of contaminating 
viscosity oil with naphtha. The arrangement is usually 
such that steam can purge all lines used in common such 
as at the inlet and outlet of a filter. Double valving is 
commonly used in manifolds as well as removable blinds. 

Although it is common practice to blend the streams 
from several filters, better yields are obtained if each filter 
can be run individually to specification product. Thus, it 
is desirable that run down tanks of size adequate to take 
the maximum anticipated yields be provided, at least for 
the maximum number of on stream filters. Storage and 
run tanks for feed, product, clean naphtha, recycle wash, 
degraded wash, etc., are provided in accordance with 
general refinery inventory practice. 


Control. In the static-bed percolation process we are 
concerned with the control of temperature, pressure and 
flow. 

We must control the temperatures in and out of the 
regenerating kiln. In the kiln the main necessity is to 
avoid temperatures in the adsorbent bed above 1100 F. 
Thus, exact control below this point is unnecessary and a 
variation of +10 F. unimportant. Usually the kiln is 
equipped with thermocouples and a multipoint tempera- 
ture recorder. Kiln temperatures are hand controlled to 
this indication. Since it is seldom practical to place 
thermocouples so that actual bed temperatures are re- 
corded, the relation between indicated and actual tem- 
peratures must be carefully determincd. 

The regenerated adsorbent should be brought to the 
filter as nearly as possible at the temperature at which 
filtration is to occur. Since conveyor belts will seldom 
withstand an excess of 300 F., a tubular water cooled 
cooler permits adjustment between the kiln, handling sys- 
tem, and filter. 

Inasmuch as we desire to filter under as nearly iso- 
thermal conditions 4s possible, the feed as well as the 
adsorbent must be brought to filtering temperature. Hand 
control and a temperature indication are normally ade- 
quate. 

Flow is controlled at the filter outlet. Usually the best 
means of controlling is a replaceable orifice. Assuming 
that the flow is isothermal, this also requires a controlled 
pressure. Usually the filters are fed by a constant pressure 
loop system. A back-pressure relief valve returns excess 
feed to the pump suction. Alternately, flow may be con- 
trolled by a flow controller or by hand throttling. In the 
latter a rotometer is often used for flow indication. Tem- 
perature, pressure and flow are similarly controlled during 
washing. 


Utilities. Steam for purging should be dry. If exhaust 
steam is used, a moderate superheat is-¢lesirable;“Heating 
steam is also required, 

Air is often used to assist drainage. Ordinary 25 pounds 
compressed air is satisfactory. 

If a tubular cooler is used, cooling water will be re- 
quired. 

Fuel for the kiln may be either distillate fuel oil or gas. 

Electric power is required for handling equipment, kiln 
drive and pump drives. 


Buildings. The modern trend is to avoid housing the 
filter plant in elaborate buildings. Filters are wrapped 
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with steam coils and given a weather-proof insulation. 
The supporting steel work is roofed over and the work- 
ing areas above and below the filters protected from the 
weather with galvanized iron or transite board. Exposed 
runs of conveyor are similarly housed. 

The kiln is roofed over only. Housing for pumps, con- 
trols and office space are the only complete buildings. 


Layout. With a considerable number of filters, the filters 
are ordinarily placed in a parallel row which may be 
served by a common conveyor system, Arrangement 
should be predicated on obtaining minimum piping and 
conveying runs. Safety requirements dictate that the kiln 
should be either protected by a fire wall or placed at a 
safe distance from naphtha vapor exposure. Close place- 
ment with an adequate fire wall usually affords savings 
in conveyors and elevators. 


Wash Reduction. The naphtha used in filter washing 
must be recovered for re-use and the denuded oil either 
returned to the system or segregated for other uses. This 
is done by distillation. Although batch steam and fire 
stills are still in use for wash distillation, a modern tube 
still-column arrangement is best. Here maximum tem- 
peratures can be limited especially if the column is oper- 
ated with steam and a barometric condenser. Operating 
costs are appreciably lower. 


FILTER PLANT OPERATION 
The two most important points in operating a filter 
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plant are control of flow rates and regenerating tempera- 
tures. Exceeding permissible flow rates for the existing 
conditions lowers yields in approximately the same per- 
centage that the rate is exceeded. Exceeding maximum 
regeneration temperatures shortens the efficient life of the 
adsorbent. 


OPERATING COSTS 
The items which go into the direct operating costs are: 
1. Adsorbent—this cost is the delivered cost divided by 
the number of cycles of use before discard. With an 
equilibrium operation it is the delivered cost multi- 
plied by the percent make-up; 2 percent make-up 
usually is used for estimating. 

. Naphtha Loss—usually estimated at 2 percent of 
the volume cycled. This is one of the larger cost 
items and can be controlled by plant design and 
operation. 

. Steam 
a. Purging 
b. Heating 
c. Pumps (if steam pumps are used) 

. Electric power 

. Fuel 

. Water (if tubular coolers are used) 

. Wash reduction—usually the plant has a distillation 
cost for this figure which runs $0.35-$0.50 per barrel. 
It may be broken down into fuel, water, electricity, 
maintenance and labor items, if desired. 

8. Maintenance (labor and materials) 
9. Operating labor 


The sum of these items constitutes the direct operating 
cost. Normally, this cost runs $0.004 to $0.05 per gallon 
of product. 

Operating costs and yields are both a function of the 
adsorbent efficiency. Since the filtering operation is most 
often the final refining step, it is easy to arrive at a real- 
ization for the volume of product at the point of exit 
from the filter plant. If this realization and the operating 
cost, both in the same units, are plotted versus adsorbent 
efficiency, curves like those in Figure 1 will result. The 
point of greatest margin between these curves is, of 
course, the best point at which to operate. If the dis- 
card system is used, the discard point is determined by 
the number of cycles which produce an average efficiency 
giving the point of greatest margin. 

Curves such as Figure 1 do not necessarily show 
whether the operation is profitable or not unless the cost 
curve also contains items for the cost of feed stock and 
overhead and indirect charges. It is often difficult to 
assign an accurate cost to feed stock. However, whether 
profitable or not, added costs on a unit basis will simply 
displace the cost curve upward. Hence, the point of 
margin still is the criterion of the operation giving the 
most profit or the least loss. 
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FIGURE 1—The best way to understand regenerator performance is to consider it a 
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THE IMporRTANT factors in re- 
generator heat balances can be seen 
in the charts developed here. They 
show cracking catalyst has a direct 
influence on the dependent variables 
of CO,/CO ratio and quantity of 
coke burned. The catalyst indirectly 
influences the independent variables 
of air rate, regenerator bed tempera- 
ture and catalyst circulation rate 
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through the coke burning rate of the 
catalyst. The calculation can be used 
to detect erroneous data and to set 
up new operating conditions. 


The regenerator of a fluid unit is 
not a separate and self-sufficient 
entity. It is physically and opera- 
tionally tied to the reactor. But this 
does not mean that its performance 


must be studied as part of the entire 
complex. We believe that the best 
understanding of the whys and where- 
fores of regenerator performance re- 
sults from considering it as a com- 
pletely isolated system as shown in 
Figure 1. 

The basic factors controlling re- 
generator heat balance are simple 
enough. If one assumes the regen- 
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erator bed temperature as a datum 
plane, then the only heat source is 
the combustion of the carbon and 
hydrogen of the coke contained on 
the incoming spent catalyst. The total 
of the heat requirements plus a unit 
constant for radiation losses must 
then equal this heat from combustion 
of the coke. Thus: 


4H. — AH, AHe, — 4H... —K = 0 
where AH. = heat of combustion for coke 
at regenerator bed temperature. 
AH, = heat to raise air to bed tem- 
perature. 
AH: = heat to raise flue gases from 
bed temperature to stack tempera- 
ture. 
AH cat = heat to raise catalyst from 
reactor temperature to regenerator 
temperature. 
K = radiation loss. 


Now the calculation of each of 
these four factors should be a matter 
of simple algebra and stoichiometry, 
using data available from the normal 
fluid unit operating summaries, How- 


yn NN 
° 


R= CO, / CO RATIO 
a a @ 


ever, because the necessary physical 
constants such as heats of combustion 
and heat capacities are expressed in 
the literature at the arbitrary standard 
temperature of 25 C. = 77 F., the 
calculation datum must be shifted 
from the regenerator bed tempera- 
ture to standard conditions. 


The heat balance calculation then 
assumes the classical form found in 
many engineering texts. And since 
the standard temperature is essentially 
that of the ambient air, no correction 
is necessary for the inlet air tempera- 
ture. Regardless of the increased 
mathematical manipulations, it should 
be understood that they are only an- 
other means to the same end, The 
simple equation already described re- 
mains as the fundamental relation- 
ship which most accurately pictures 
the actual mechanism of regenerator 
heat balance. 

We shall not present the actual 
heat balance equations. These are 


100 W* Ho IN COKE ' WT. % 


0 


H,= HEAT OF COMBUSTION AT 25°C.: M BTU/LB. COKE 
FIGURE 2—Many factors affect the heat of combustion of coke. 


contained in the Appendix. Instead, 
we have reduced the equations to 
more practical and understandable 
graphs. Let us first consider the mat- 
ter of heat release plotted in Figure 2. 

The relative heats of combustion 
of hydrogen to water vs. carbon to 
carbon dioxide vs, carbon to carbon 
monoxide make it apparent that 
higher CO,/CO ratios and higher 
hydrogen in coke both result in 
greater heat release. But above that, 
the hydrogen in the coke is consider- 
ably more influential on heat balance 
than is the CO,/CO ratio except at 
very low CO,/CO ratios. For ex- 
ample, an increase in hydrogen of 
1 percent is equal in effect to about 
a 0.35 change in CO,/CO ratio. As 
will be seen later, this increase in heat 
release will result in an increase in 
the regenerator bed temperature if 
catalyst circulation rate is not 
changed. Thus the importance of ef- 
ficient stripping to maintain a low 
hydrogen content in the coke becomes 
obvious, especially in those units 
which are troubled by high regen- 
erator bed temperature. 


The heat of combustion calculated 
with Figure 2 is expressed in terms of 
M BTU per pound of coke, after all 
products of combustion have been 
cooled to 77 F. and the water vapor 
condensed, These combustion prod- 
ucts must then be heated, mathe- 
matically, back to the regenerator 
outlet temperature, and the heat re- 
quired to do this must be subtracted 
from the heat of combustion just de- 
termined. Figure 3 performs both 
functions. 

Observe that the flue gas outlet 
temperature is not necessarily the 
same as that of the bed, the differ- 
ence being due to the degree of after- 
burning, use of spray water or 
quenching steam, and the like. Ob- 
serve, too, that by flue gas outlet 
temperature, we mean the tempera- 
ture at the cyclone outlet, not at some 
distant point in the stack. But the 
chart makes clear that a change in 
flue gas outlet temperature of as much 
as several hundred degrees has only 
a small effect on heat balance. This 
is because of the relatively low en- 
thalpy of the flue gases, So attempt- 
ing to control regenerator bed tem- 
perature through manipulation of the 
flue gas outlet temperature is not 
recommended. However, this does not 
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mean that high flue gas temperatures 
are unimportant. The opposite is 
true, since a high flue gas tempera- 
ture is a symptom of a thermal con- 
dition in the regenerator which might 
cause severe damage to catalyst and 
cyclones. 

The result of calculations with 
Figures 2 and 3 is the heat available 
after deductions for the heat needed 
to raise the temperature of the theo- 
retical air requirement to reaction 
temperature and for the heat lost to 
the stack, still in terms of M BTU per 
pound of coke. The graph in Figure 
4 is a simple multiplication of this 
available heat by the actual pounds 
of coke burned per hour to convert 
from a unit of coke basis to an abso- 
lute basis per unit of time. In order 
to permit one graph to be used for 
fluid units of any capacity, we have 
expressed the “coke burned” param- 
eter as “V” x 10* where x is any 
digit which will bring the observed 
data within the range of the scales. 
This same digit must then be used 
consistently on subsequent graphs, It 
becomes a constant for each particu- 
lar fluid unit. 

While the preceding calculations 
are based on the theoretical weight 
of air required to burn the coke, all 
operating plants use excess air. Figure 
5 rectifies this omission by deducting 
the heat required to raise this excess 
air from 77 F. to the flue gas outlet 
temperature. Don’t be misled by the 
parameter “total air.” Although the 
graph actually accounts for only the 
heat absorbed by the excess air, we 
have manipulated the data so that 
only the more conveniently available 
total air value is needed. 

The final result of the calculations 
made using Figures 2 through 5 in 
consecutive order is the actual 
amount of heat available for raising 
the temperature of the circulating 
catalyst. But the heat requirement of 
the catalyst can be calculated inde- 
pendently, since both the reactor and 
regenerator bed temperatures are 
known. With the establishment of the 
heat capacity of the catalyst, the only 
error lies in the assumption that the 
small amount of coke contained on it 
has the same heat capacity as the 
catalyst. The effect of this assumption 
is very small. 

Figure 6 relates the heat required 
to raise the catalyst temperature from 
reactor temperature to regenerator 
bed temperature as a function of the 
only other variable, the catalyst cir- 
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H,= HEAT OF COMBUSTION AT 25°C.: M BTU/LB. COKE 
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FIGURE 3—The heat of combustion of coke at 77 F must be corrected by considering 
the heat required to raise the gas to the outlet temperature. 


culation rate. We now have available 
from Figures 5 and 6 two heat values, 
the difference between which should 
represent the heat actually lost from 
the regenerator system. However, this 
is not yet true for units which utilize 
recycle catalyst coolers, or for opera- 
tions which use either steam or spray 


water in the regenerator dome. In 
these cases, separate calculations 
must be made to determine the 
amounts of heat absorbed by each 
mechanism, and the total added to 
the heat absorption calculated by 
Figure 6. After this correction is 
made, if required, the difference be- 
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FIGURE 4—To convert the charts to a unit of time, the amount of coke must be 
applied. The value of “x” used in coke burned parameter must be used in all 


subsequent charts. 
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tween the calculated heat release and 
heat absorbed can be considered the 
radiation loss, which should be a con- 
stant for each unit. At worst, this 
constant might show a small seasonal 
trend which can be readily established 
by experience. 


The preceding graphs can be com- 
bined into a single nomograph of the 
“run-around” type. Figure 7 is such 
a combination which can be used in 
analyzing the operation of any fluid 
unit regenerator. This nomograph has 
several general areas of utility, among 
them: 


@ Evaluation of the reliability of a 
set of regenerator measurements. 

® Establishment of the operability 
of an assumed set of regeneration 
conditions. 























.e) 40 





Both applications should be preceded 
by the determination of the specific 
radiation loss constant “K,” using 
groups of data from the particular 
regenerator covering as wide a time 
span as practical. Beginning at the 
lower left hand and the upper right 
hand edges of the nomograph, a 
series of points will be established in 
the lower right quadrant where the 
net heat released and the heat ab- 
sorbed are compared. If the observed 
data are valid, all points will fall 
above the 45 degree diagonal by an 
amount equal to the loss constant K. 
Determination of the average and the 
standard deviation of these points 
will provide the actual constant to be 
used in subsequent calculations. If 
later data result in a radical change 
in this known value of “K,” it is an 
indication that one or more of the 
observations are erroneous. 
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FIGURE 5—Most planis operate with an excess of air. This chart corrects for the 
excess even though it is recorded as total air used. 
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The likelihood of erroneous obser- 
vations is not remote. We are all 
inclined to accept recorded measure- 
ments as being unquestionably accu- 
rate. But this is not necessarily the 
case in a large fluid unit. For example, 
a single fixed thermocouple may be 
used to measure and record the cata- 
lyst bed temperature. It is easy 
enough for an instrument specialist 
to guarantee the accuracy of the ther- 
mocouple and its measuring and re- 
cording instruments. But this is no 
assurance that the thermocouple it- 
self is located in a position which rep- 
resents the true average catalyst bed 
temperature. Experience has shown 
that wide temperature differences can 
exist in different portions of a large 
fluidized catalyst bed because of poor 
mechanical air distribution or because 
of poor fluidization resulting from a 
bad catalyst particle size distribution. 
So a rapid check with the nomograph 
will either verify the reliability of the 
data as a whole, or assist in locating 
the odd observation. 


Let us look at an example. Table 
1 contains monthly measurements 
on the regenerator of a large fluid 
unit. The monthly radiation loss con- 
stants have been determined using the 
nomograph. Visual inspection indi- 
cates the lack of seasonal change in 
the constant, possibly because the 
plant is located in a warm climate. 
Furthermore, statistical analysis of the 
16 constants indicates that their va- 
riability around the average follows 
a normal probability distribution. 
Hence the average “K” of 14,000,000 
Btu/hr. can be used as the radiation 
loss constant for this regenerator. 
Now suppose that the hydrogen con- 
tent of the coke for July had been 
9.3 per cent rather than the 7.3 per 
cent actually observed. Inspection of 
all the hydrogen data would not have 
caused any suspicion, since the hy- 
drogen content of the coke during 
the previous December had also been 
9.3 per cent, But the resultant “K” 
would have been 50,000,000 Btu /hr., 
far outside of the established 95 per- 
cent confidence limit of 30,000,000 
Btu/hr. By means of the nomograph, 
the error is detectable. 

The use of the nomograph to de- 
termine the operability of a new set 
of regenerator conditions is straight- 
forward. Suppose that it is desired to 
operate the reactor of the previously 
mentioned unit at a higher conver- 
sion level which requires a reactor 
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bed temperature of 935 F. and a cata- 
lyst circulation rate of 37 tons per 
minute, The question of concern is 
whether the resultant 4500 pounds per 
hour increase in coke yield will raise 
the regenerator temperature beyond 
an imposed maximum of 1160 F. 
Since neither the catalyst nor the 
charge stock is to be changed, we can 
assume that the CO,/CO ratio of the 
flue gas and the hydrogen content of 
the coke should remain essentially 
constant. The quantity of air required 
to burn the new amount of coke is 
calculated to be 323,000 pounds per 
hour, basis the operating experience 
tabulated in Table 1. With this in- 
formation, and the radiation loss con- 
stant of 1.43 x 10* M Btu/hr, already 
established, a rapid calculation with 
the nomograph predicts that the dif- 
ferential temperature between regen- 
erator and reactor will be 242 F. So 
with the reactor at 935 F., the re- 
sultant regenerator temperature 
would be 1177 F., hence the desired 
reactor conditions would result in an 
inoperable regenerator, 


How the cracking catalyst affects 
the regeneration variables can be 
seen from these nomographs. To do 
this, we shall consider each variable 
in the order contained in the corre- 
lation. 

The CO,/CO ratio in the flue gas 
is known to depend upon the type of 
catalyst and its degree of contami- 
nation by metals in the charge stock. 
For example, we are aware of a cer- 
tain Canadian crude which is high 
in soluble iron content so that the 
cracking catalyst is often highly con- 
taminated. In one fluid unit, the CO. 
CO ratio reached the unusual level 
of 5 when the iron content of the 
catalyst 4.2 weight percent. 
A subsequent improvement in feed 
preparation lowered the iron on cat- 
alyst to 1.0 weight percent, and the 
CO,/CO ratio dropped to 2.9. At a 
constant hydrogen content in coke 
of 10 percent, this reduction in CO,/ 
CO ratio lowered the heat of com- 
bustion nearly 9 percent, sufficient 
to severely affect heat balance and 
regenerator temperature. 

Different types of catalyst have 
inherent CO,/CO characteristics. 
While actual numbers may vary 
from operation to operation, the fol- 
lowing scale of values is relatively 
typical of commercial practice: 


was 


Bentonite base natural catalyst 2.0 


February, 1958—Prrro_euM REFINER 


Sulfur-resistant natural catalyst 1.5 
13% alumina synthetic catalyst 1.2 
The graph in Figure 2 shows the rel- 
ative amounts of heat released with 
these CO.,/CO ratios as 1.08, 1.035 
and 1.0 based on synthetic catalyst as 
unity, It is obvious, then, that some- 
what different operating conditions 
will prevail in the regenerator as a 
result of the effect of catalyst type 
on the CO,/CO ratio alone. 

We have already mentioned the 
great effect of the hydrogen content 
of the coke on heat balance. Unfor- 
tunately, commercial data are not 
clear on the relationship of catalyst 
to hydrogen in coke, for changes in 
the mechanics of stripping tend to 
overshadow any real effects of the 
catalyst itself. We have data which 
suggest that a 13 percent alumina 
synthetic catalyst of high pore volume 
produces less hydrogen in coke than 
the same catalyst with a lower pore 
volume, possibly because of improved 
ease of stripping. Conn, Meehan and 
Shankland reported’ silica-magnesia 
catalyst was more difficult to strip 


H, = HEAT ABSORBED 


: M BTU-10*/ HR. 


than silica-alumina, and that its 
average pore size appeared to be 
smaller. Both these observations indi- 
cate the catalyst may influence the 
hydrogen in coke through a relation 
between its pore structure and strip- 
ping efficiency. 


Experience indicates the flue gas 
outlet temperature is controlled by 
unit design, operating practice and, 
at times, by catalyst performance. 
Unit design and operating practice 
dictate the amount of spray water 
or dispersion steam which are neces- 
sary to eliminate afterburning, and 
these naturally affect the outlet tem- 
perature, Afterburning itself appears 
to originate from any of several 
causes: high regenerator temperature, 
high excess oxygen, and poor air dis- 
tribution through the catalyst bed, 
none of which is necessarily caused 
by the catalyst. But this does not 
mean that the catalyst is never re- 
lated to high gas outlet temperature. 
If a catalyst, either because of its 
inherent characteristics or because of 
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FIGURE 6—Some of the heat is used to raise the catalyst from reactor temperature to 


regenerator temperature. 
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Figure 7——-Easy Regenerator Heat Balances 
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maltreatment during use, possesses a 
slower regeneration rate, then the 
higher bed temperature and oxygen 
partial pressure needed to promote 
combustion on this particular cata- 
lyst can certainly result in higher 
gas outlet temperatures, But in this 
case, the higher outlet temperature 
is again the result of the action of 
the above regeneration variables. 


Theoretical considerations show 
that the catalyst will affect regenera- 
tor heat balance by the effect of its 
inherent burning rate on the quantity 
of coke burned. But in practical op- 
erations, changes in operating condi- 
tions are made in order to hold the 
coke burned constant. Hence the in- 
fluence of the catalysts is usually 
found in the changes in these condi- 
tions, A practical example might 
clarify this point. Assume a unit 
which burns 10,000 pounds of coke 
per hour, and has a catalyst circula- 
tion rate of 15 tons per minute. Then 
the coke lay-down represents 0.55 
weight percent of catalyst, and this 
amount must be removed in the re- 
generator if operation is to continue. 
Now, if the regeneration rate were to 
decrease by as little as 1 percent, i.e., 
100 pounds less coke were burned 
each hour with the same catalyst cir- 
culation, a coke build-up on the cata- 
lyst would take place at the rate of 
0.0055 weight percent of catalyst per 
hour, or nearly 0.15 weight percent 
per day. Quite obviously, no unit 
would operate for many days under 
such a condition, As the coke on cata- 
lysts increases, operational changes are 
made to maintain original levels, and 
the quantity of coke burned remains 
the same, And this returns us to our 
major point: in continuous commer- 
cial operation, the effects of the coke 
burning rate of the catalyst will most 
frequently appear as changes in op- 


TABLE 


erating variables, not as the quantity 
of coke burned. In extreme cases 
where the catalyst has a very slow 
regeneration rate, the coke level on 
the regenerated catalyst may also 
increase, 

Thus far we have examined four 
dependent heat balance variables and 
have determined that only CO,/CO 
ratio and quantity of coke burned are 
affected by the catalyst. The inde- 
pendent variables, i.c., air rate, regen- 
erator bed temperature and circula- 
tion rate can also be affected by the 
catalyst through its coke burning 
rate. 

As in any other combustion reac- 
tion, the reaction rate for the burn- 
ing of coke on catalyst is accelerated 
by an increase in the amount and 
partial pressure of available oxygen. 
Pansing has developed an equation* 
relating these and other variables to 
the specific reaction rate constant for 
fluidized catalyst. In our present con- 
text, the important point is that one 
of the symptoms of a catalyst having 
an inherently lower regeneration rate 
will be an increase in the excess 
oxygen in the flue gas for the same 
level of coke on regenerated catalyst. 
But the nomograph shows that the 
additional amount of air used will 
have only a small effect on heat bal- 
ance. From the heat balance stand- 
point alone, most operations could 
easily afford the extra air required to 
regenerate a slow-burning catalyst. 
Nevertheless, prudent operation dic- 
tates the use of the minimum amount 
of excess oxygen commensurate with 
a reasonable level of carbon on re- 
generated catalyst to conserve air 
blower capacity and to minimize 
afterburning which can severely dam- 
age cyclones and catalyst. 

The two remaining heat balance 
variables which are influenced by the 








MONTH 


coke burning rate of the catalyst are 
the bed temperature level and the 
catalyst residence time. The combus- 
tion reaction of coke is promoted by 
a higher regenerator bed temperature 
and by a longer residence time in 
the bed. Residence time can be par- 
tially controlled independently of any 
of the heat balance variables by vary- 
ing the regenerator catalyst hold-up. 
The remaining control of the time 
variable lies in the catalyst circula- 
tion rate, But circulation rate and 
regenerator bed temperature are in- 
ter-related by heat balance, as Figure 
6 has already indicated. Fortunately, 
the demands of the catalyst and those 
of heat balance are directionally con- 
sistent. If a catalyst should require a 
higher regeneration temperature to 
compensate for a slower coke burning 
rate, the normal mechanism by which 
the bed temperature could be raised 
would be a reduction in the catalyst 
circulation rate so that less heat 
would be removed from the regener- 
ator. This lower circulation rate 
would itself tend to improve coke 
burning by increasing the residence 
time, thereby minimizing the temper- 
ature increase required. The increase 
in bed temperature and the reduction 
in catalyst circulation would tend to 
minimize any change in heat absorp- 
tion, so that a new operating equilib- 
rium could be obtained. Use of the 
entire nomograph will assist in estab- 
lishing the actual new set of operat- 
ing conditions, 

During the past several years, we 
have received numerous reports that 
25 percent alumina catalyst has 
caused high regenerator tempera- 
tures. This is true only in a very 
restricted sense. It would be just 
as accurate to blame plant design 
limitations, for the high temperature 
in this case is not at all related to 


1—Observed Regenerator Performance 


Hy, x10 





August 
September 
October 
November.... . 
December 
January 
February. 
March. . 
April... 
May 
June 








August 
September... . 
October...... 
November... . . 





‘078 





Rle< 


J 

















BSRSSSRPSSSSSSNS 
POawonivindsmNwWONOOm 


25.4 


Bs 
Oon- WS 














| 
nt pat wat fafa BD tot bt BD ERD OO 
CUANWNOAKWUUNSO-BN® 


PRESSES ENR 
WOOK NHOHROSSOH 








Statistical Data for ‘*K"’ 


Average = 1.43. Standard Deviation =0.78. 
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95 percent Confidence Limits = + 1.56, ie. + 2.99 to 


0.13 





Charts Make Cat Cracker Balance Easier .. . 





catalyst regeneration. Here is why! 
In many cases, 25 percent alumina 
catalyst has demonstrated a very 
high activity maintenance. In order 
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Figure 2, Heat of Combustion of Coke 
H, = 3.96 + 10.15 A-+ 57.52W, 
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where A Ri1 


Figure 3, Heat Absorbed by Combustion Gases 
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to hold conversion to a reasonable 
level, it has therefore been necessary 
to reduce the severity of the other 
cracking reaction variables, among 
them the reactor bed temperature. 
The only means for reducing the re- 
actor temperature in heat balance 
units is to lower the catalyst circu- 
lation rate. And since high alumina 
catalyst does not affect any of the re- 
generation variables, the heat balance 
nomograph makes clear that the lower 
catalyst circulation rate must increase 
the regenerator temperature. For ex- 
ample, a test run of 25 percent alu- 
mina catalyst in a unit of the Fron- 
tier Oil and Refining Company’ re- 
sulted in an increase in circulating 
catalyst activity of 2 D+L even 
though the fresh catalyst addition 
rate was reduced. The reactor tem- 
perature was therefore decreased 
from 885 F. to 879 F., with a reduc- 
tion in catalyst circulation rate from 
14 to 12.5 tons per minute. And as a 
result, the regenerator bed tempera- 
ture increased from 1120 F. to 1140 
F. Now, when these data are applied 
to the graph in Figure 6 (or to the 
heat absorption section of the. nomo- 
graph), it is seen that there was no 
net change in the heat absorbed by 
the catalyst in the regenerator. The 
increase in regenerator bed tempera- 
ture was solely the result of opera- 
tional changes in the reactor, brought 
about by the inflexibility of the plant 
in coping with a catalyst quality 


APPENDIX—HEAT BALANCE EQUATION 


which is normally considered advan- 
tageous. In this particular example, 
the regenerator temperature change 
was not limiting. Other units were not 
as fortunate. 

Presented originally before the 
Rocky Mountain Regional Meeting of 
the Western Petroleum Refiners Asso- 
ciation, Casper, Wyo., September 27, 
1957. 


SYMBOLS USED 
W. — Weight fraction carbon in coke 
W: — Weight fraction hydrogen in coke 
CO./CO ratio in flue gas 
Coke burned: M Lb./Hr. 


Total air to regenerator: 
Hr, 


M Lb./ 


Catalyst circulation rate: Tons/ 
Min. 

-Gas outlet temperature: °F. 

Regenerator bed temperature: “F. 

Reactor bed temperature: °F. 

-Heat of combustion of coke at 
25 C. (77 F.): M BTU/Lb. 
Coke. 


Heat of combustion of coke at gas 
outlet temperature (Ti): M 
BTU/Lb. Coke 

Heat of combustion of coke at 
gas outlet temperature (T;): 


M BTU/Hr. 


Heat of combustion at gas outlet 
temperature (T:) corrected for 


excess air: M BTU/Hr. 

‘leat absorbed by circulating cata- 
lyst 

H; = K = Radiation loss constant 
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Figure 6, Effect of Catalyst Circulation on Heat Absorbed 
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Constants, at Standard Conditions of 25 C. (77 F.), 1 Atm. 


Gross heat of combustion of C to CO.: 


M BTU/Lb. mol reactant 
Gross heat of combustion of C to CO: 


M BTU/Lb. mol reactant 


Gross heat of cumbustion of H. to H:O: 
M BTU/Lb. mol reactant 


Heat of vaporization of water: M BTU/Lb 





Figure 4, Effect of Coke Burned on Heat Release 
H; = H. V 

Figure 5, Effect of Air Volume on Heat Release 
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Constants, mean, over temperature range 77 F. to average gas 
outlet temperature 


Heat capacity of CO:: BTU/Lb. mol/°F 

Heat capacity of CO: BTU/Lb. mol/°F 

Heat capacity of N:: BTU/Lb. mol/°F 

Heat capacity of HO (vapor): BTU/Lb. mol/°F 
Heat capacity of air: BTU/Lb. mol/°F 

Heat capacity of catalyst: BTU/Lb./°F 
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K= f/f = VAPORIZATION EQUILIBRIUM CONSTANT 
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FIGURE 1—The properties of cyclohexane were examined in order to calculate the equilibrium constants for this compound. 


Equilibrium Data 
Now Available 


For Cyclohexane 


Here is a practical method for calcu- 
lating the vaporization equilibrium con- 
stants for pure components. Data for 
cyclohexane are presented to show how the 
method works. 
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Dwight S. Hoffman, University of Idaho, Moscow, Idaho 


and James H. Weber, University of Nebraska, Lincoln, 
Neb. 


IF YOU NEED vaporization equilibrium constants for 
pure components, particularly cyclohexane, you will find 
the calculation method and data presented here of con- 
siderable use. A practical method for the evaluation of 
vaporization equilibrium constants is demonstrated and 
data for cyclohexane over the temperature range 40 F. 
to 460 F. and pressures up to 400 psia are presented in 
Figure 1 and in tabular form. 

The vaporization equilibrium constant for a pure com- 
ponent, which is equal to 

> f I 

KR =F, (1) 

where [{°; the fugacity of the pure liquid at the temperature 
and pressure of the system 

- the fugacity of the pure vapor at the temperature 
and pressure of the system, 


and f°, 


may be used in conjunction with the liquid and vapor 
phase activity coefficients which the component displays 
in a mixture to determine the important vaporization 
equilibrium ratio. The vaporization equilibrium ratio is 
defined as follows: 

‘ 


K’ 


x 


where y = mole fraction of component in vapor phase 
and x = mole fraction of component in liquid phase. 


The relationship between the vaporization equilibrium 
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ratio and the vaporization equilibrium constant is 


Y 
K’'= K 
P 
where Y = liquid phase activity coefficient 
and g = vapor phase activity coefficient. 


The activity coefficients are defined as 


TS 
aa xf°r, 


= 
7 yf°y (5) 
where fi, = fugacity of the component in the liquid mixture 


and fy = fugacity of the component in the vapor mixture. 


When equilibrium exists f, is equal to fy and equations 
(1), (2), (4) and (5) may be shown to be consistent 
with equation (3). 


Hoffman and Weber? have shown that consideration 
of equation (3) for the case where g= 1 and the follow- 
ing equation of Benedict, et al. 


y 


Py | (7—Py) (Vi— B) 
In i - 


at RT 


In + In y (6) 


gives 


Sa i (7 — Py) (Vi— B) 
Ke RT 


where 7 = pressure of the system in equilibrium, 

T = absolute temperature of the system at equilibrium, 

Py = vapor pressure of the component concerned at the 
temperature of the system, 

Vi = liquid molar volume of the component concerned 
at the temperature and pressure of the system, 

& = second virial coefficient for the component con- 
cerned at the temperature and pressure of the 
system, 

and R = the gas law constant. 
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FIGURE 2—At 500F. and above, the isotherms on this semi- 
log plot for benzene become curved. 
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Mertes and Colburn® have used a factor, z, which is 
defined by the equation 


(8) 


When the vapor phase activity coefficient is unity, com- 


bination of equations (2), (3), and (8) gives 


and combination of equations (7) and (9) gives 


nz =P (a — Py) (10) 

Equation (10) is the equation of a straight line for 
the case where temperature is constant because both 
and Vy are essentially functions of temperatures only. 
Figure 2 shows isothermal values of z versus 7— Py 
plotted on semilog coordinates for benzene. Also shown 
is one isobaric line for P= 500 psia. The K values for 
benzene were calculated by Hoffman and Weber.’ It 
should be noted that in the case of the 500 F. isotherm, 
the line is somewhat curved. The deviation from a straight 
line commences at a value of «— Py which corresponds 
te a total pressure of 500 psia. In the case of the isotherms 
for 400 F. and 300 F. no deviation from a straight line is 
observed below total pressures of 800 psia. Deviation from 
the straight line behavior predicted by equation (10) is 
expected at high pressures because it is based upon an 
equation of state containing only the second virial co- 
efficient, and such equations do not accurately predict 
vapor phase behavior at high pressures. From the benzene 
data, it may be expected that in general a plot of In z 
versus 7 — Py will give a straight line if the pressures are 
less than a reduced pressure of approximately 0.6. 

Use was made of the fact that isothermal plots of In z 
versus 7 — Py are straight lines up to pressures of at least 
400 psia in the evaluation of equilibrium vaporization 
constants for cyclohexane, Values of K at four pressures 
were calculated using equation (1) for isotherms at 40 F., 
100 F., 160 F., 220 F., 280 F., 340 F., 400 F., and 460 F. 


Values for f°y were evaluated by use of the generalized 
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FIGURE 3—The semilog plot of each isotherm for cyclohexane 


was linear. This fact was used to calculate the vapor equilibrium 
constants, 
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f°, were calculated by the equation 


Vi 


f°. = fry e RT (7 Py) 


corresponding vapor pressure. 


pansion factor” 


of z by means of equation (9) 


plots are shown in Figure 3. 


chart of £. values of Hougen and Watson.” 


Values for 


where fpy = fugacity of vapor at a given temperature and its 
Values for V;, were determined through use of the “ex- 


pressure data for cyclohexane were obtained from Lange.* 
The values of K were converted to corresponding values 
. Then the isothermal 
straight line plots uf In z versus s — Py were made. The 


calculated data are shown in Table 1, and the isothermal 


From Figure 3 values of z at constant pressures were 
obtained. These values for z were used to evaluate a 
complete set of K values through use. of equation (9). 
(11) These values are shown graphically in Figure 1. Figure | 
shows values of In K versus temperature for constant 
pressures since this is the most useful arrangement of 


vaporization equilibrium constants for use in design work. 


The accompanying box contains a tabulation of the data. 


chart of Hougen and Watson.’ Vapor 
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5O..... 3.360 |—157.0 1.231 50 4.770 |—290.0 1.425 
c 1.790 |—107.0 1.155 100 2.520 |—240.0 1.349 
350... 0.725 143.0 | 0.815 350 0.975 10.0 | 0.996 
400 | 0.678 193.0 | 0.763 400 0.900 60.0 | 0.945 
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(V: aporization Temperatures) 


PRESSURE, psia 























14.7 20 30 50 70 100 150 | 200 300 400 
yee! (175) (197) (224) (244) (262) (289) | (323) | (365) (396) (443) | (480) 
40 0.064 0.048 0.033 0.026 0.021 0.016 | 0.013 0.0098 0.0087 | 0.0081 0.0079 
100 0.236 0.175 0.121 0.094 0.077 0.058 | 0.045 0.0345 0.030 0.027 | 0.026 
. 160 0.755 0.564 0.384 0.297 0.242 0.183 | 0.138 0.103 0.089 | 0.076 | 0.073 
220 1.86 1.38 0.943 0.720 0.594 0.442 | 0.330 0.245 0.204 | 0.168 | 0,159 
280 3.63 2.84 1.93 14 =| #1212 0.894 | 0.667 0.487 0,402 0.325 | 0.298 
340 6.91 5.11 3.46 2.66 | 2.155 1587 | 1.17 0.838 0.680 | 0.541 | 0.471 
400 10.65 7.85 5.35 4.08 3.36 242 | 1.79 | 1.27 1.01 0.782 0.678 
. 460 15.42 11.40 7.64 5.86 | 4.77 3.47 | 2.52 | 1.79 1.43 1.08 0.900 
| 
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Reinforced Opening Design Simplified 


Use this data sheet for fast and accurate calculations when working with 


nozzles in a shell or head. 





CORROS/ON 
ALLOWANCE 


AN 











LUMI OF z 
PEINFORCEMENT »'\% 
(USESMALLER Ym 





NOZZLE WALL INSIDE h, . 
SHELL CAN B& USED te 1 
AS PRINFORCENANT it J} 





Tp 
t 


CORROG/ON 
“a ALLOWANCE 





Ls A4 





o/ 


2dorme(g+n+t) Use GeenraR VALUE 


os d 











LINNT OF REINFORCENENT 











Robert Chuse, Leonia, N. J. 


Area of reinforcement required 


A = dt, 


Area of reinforcement available (A; + A, + 





Area of excess thick., in shell or head 
A, (Et —t,) d 
( Use greater value ) 


or A; = 2 (Et—t,) (t + N) 


Area of excess thick., in nozzle wall 
A, = 2 (2.5N)*(N — trn) 
Use smaller value ) 
or A. = 2 (2.5t)*(N to.) 


Cross section area of welds 
( W 1) ee 
A, 2 


Area in pad* 
A, 


Total area available 


' If reinforcing pad is used 
factors become (2.5N +- T,) 
and (2.5t + T,,) respectively. 

* if needed 


NOTATION 
Shell or Head Data: 


t = Actual thickness of shell or head (minus cor- 
rosion ) 
t. = Calculated thickness of shell or head 
Et —t, = Excess thickness in shell or head 
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Nozzle Data: 

P = Pressure 

S = Allowable stress 

r = Inside radius of nozzle 

E = Joint efficiency 

Pr 
tra = SE— .6P 
N = Actual thickness of nozzle (minus corrosion ) 
trn = Calculated thickness of nozzle 
trn = Excess thickness in nozzle 
T, = Thickness of pad 
ACKNOWLEDGMENT 


From a privately circulated book by Robert Chuse entitled ““The Unfired 
Pressure Vessel Code Simplified,’’ upon which the author holds the copyright. 
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PERCENT ELEMENT, GRAVIMETRIC 


FIGURE 1—The method is accurate enough to use as a referee and yet rapid enough to apply to quality control. 


Analyze for Ba, Ca, and Zn This Way 


A rapid and accurate method is described to help 
you determine barium, calcium, and zinc in lube additives 
and oils. 


Ralph J. Bertolacini 


Standard Oil Company (Indiana) 
Whiting, Ind. 


AN EXTRACTION-TITRATION 
method has been developed for the 
determination of barium, calcium, 
and zinc, singly or in combination, in 
lubricating-oil additives and blended 
oils. It is rapid enough to apply to 
quality control in manufacturing, and 
accurate enough to use as a referee. 

With this method, eight samples 
can be analyzed per day by one per- 
son, whereas conventional methods 
take two or three days. Because it is 
simple, the method can be handled 
by non-technical personnel. It gives 
accuracies equivalent to those ob- 
tained with conventional chemical 
oxidation and gravimetric methods. 
Furthermore, it can be extended to 
used oils if the history is known and 
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if interfering metals can be masked 
or separated. 


The extraction is with hydrochloric 
acid and the titration is complexo- 
metrically with tetrasodium ethylene- 
diaminetetracetate solution. When 
zinc and barium or calcium and 
barium are present, two extractions 
are necessary. In the first extraction, 
both metals are determined and, in 
the second, barium sulfate is precipi- 
tated and the zinc or calcium is 
titrated complexometrically. When all 
three are present, barium is deter- 
mined gravimetrically, zinc is sep- 
arated from calcium as zinc sulfide, 
and calcium and zinc are determined 
complexometrically. 


The method was tested on syn- 
thetic aqueous solutions, experimental 
and commercial additives, and 
blended oils. These samples covered 
the amounts in which the metals and 
phosphorus are normally found, All 
referee analyses were performed by 
standard gravimetric methods** for 
the individual metals on the aqueous 
solutions resulting from chemical 
oxidation of the samples. 


Single Metals. ‘The precision of rep- 
licate analyses of three commercial 
additives each containing a single 
metal is shown in the following table. 


Barium 
8.00% 
8.01 
8.00 
8.00 


Calcium 
4.59% 
4.59 
4.59 
4.59 
4.62 
4.60 
4.59 
4.62 
4.60 
0.031 


Zinc 
8.78% 
8.78 
8.78 
8.76 
8.72 
8.72 
8.76 
8.77 
8.76 
0.026 


Av. 8.01 
Dev. 0.023 


Figure | shows the accuracy of the 
method for the analysis of additives 
containing a single metal. The rela- 
tive errors for barium, calcium, and 
zinc are 0.7%, 0.8%, and 0.4% 
spectively. 


, re- 


Zinc Plus Barium. To test the titri- 
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Analyze for Ba, Ca, and Zn, This Way ... 





metric procedure on samples con- 
taining both zinc and barium in the 
presence of phosphorus, an aqueous 
synthetic solution was prepared to 
contain known amounts of the metals 
plus one-seventh as much phosphorus 
as barium. Such a ratio is typical of 
commercial additives. The results ex- 
pressed as milligrams of element were: 
Zinc 

Taken 
46.3 
46.3 


Barium 
Found Taken 
46.0 75.2 
46.3 

18.5 18.5 30.1 29.6 

18.5 18.5 30.1 29.8 
Relative errors are 0.1% for zinc and 
0.8% for barium. 

Two experimental additives con- 
taining zinc and barium were analyzed 
gravimetrically and by the extraction- 
titration method. The results ex- 


pressed as percent element were: 


Found 
75.5 


75.2 75.0 


at Zinc 
Extraction 
1.03 
0.54 


Gravimetric 


0.50 
Barium 


Extraction “Gravimetric 
6.50 6.80 
8.26 8.20 


Relative errors are 4.0% for zinc and 
2.5% for barium. 

The relative errors for zinc and 
barium together in an oil are 4% and 
7%. 


Calcium Plus Barium. A synthetic 
aqueous solution containing 5.0 mg. 
of calcium and 75.2 mg. of barium, 
with a barium-to-phosphorus ratio of 
seven to one, was analyzed by the 
method. Five analyses possessed a 
relative error of 0.2% for calcium 
and 0.3% for barium. 


Barium, Calcium, and Zinc. Three 
samples of experimental oils contain- 
ing all three metals were analyzed. 
Results expressed as percent element 
were: 


____ Barium 
Taken 
0.78 
0.26 
0.52 


Found 
0.80 
0.27 


0.54 


wince. 
Found 
0.040 

0.029 0.030 

0.030 0.030 


The relative errors for barium, cal- 
A 


cium, and zinc are 3%, 5%, and 2%, 
respectively. 


Taken 
0.039 


The extraction procedure is quan- 
titative for several reasons. Toluene 
is a good solvent for all types of 
samples, and the hydrochloric acid 
breaks the organic salts and com- 
plexes, Nitrogen gas is used for mix- 
ing and increases the contact between 
the phases. The n-butyl alcohol and 
moderate volumes of concentrated 
hydrochloric acid eliminate emulsions 
and assure complete recovery of the 
metal chloride from the organic 
phase. 

The prescribed sequence of titra- 
tions is important because it elimi- 
nates several disadvantages of ordi- 
nary complexometric titrations. Small 
amounts of phosphate extracted by 
the hydrochloric acid may form in- 
soluble phosphates. When the metal 
is titrated with Na,EDTA by con- 
ventional methods, the end point 
fades because these phosphates re- 





WHY AND HOW TO USE THIS METHOD 


TODAY’S IMPROVED motor oils 
largely owe their high quality to the pres- 
ence of added dispersant-detergents and 
inhibitors. Such additives are often organic 
salts of barium, calcium, or zinc. Common 
detergents are sulfonates, phenates, and 
phosphonates; common inhibitors include 
dithiophosphates, carbamates, and phe- 
nates. 

Analysis of metals can be performed 
directly on the oil or indirectly after the 
metals have been separated from the or- 
ganic matter. Such direct methods as 
spectrography,” flame-photometry,”™ and 
X-ray fluorescence® are rapid in routine 
use, but they need special equipment and 
depend on chemical referee methods for 
calibration. 

Indirect analysis depends on the separa- 
tion of the metals from the oil by destroy- 
ing the organic matter by chemical oxida- 
tion,’ ashing,’ or extracting with aqueous 
acid.“.” Chemical oxidation, which is 
usually carried out with nitric and sulfuric 
acids, is slow and requires continuous at- 
tention for large amounts of oil; the sample 
also may be lost because the reaction mix- 
ture tends to spatter. Ashing is rapid, but 
we have found that some metals may be 
lost by volatilization, and that sulfur or 
phosphorus may lead to acid-insoluble 
salts. Extraction is quantitative, is rapid, 
needs little attention, and converts the 
metals to water-soluble salts. 

Extracted metals can be determined by 
gravimetry or titrimetry. Gravimetric 
methods for barium, calcium, and zinc*™ 
are laborious, and few of them include 
separations of mixtures.’ Separation of 
barium and calcium nitrates with nitric 
acid™ is not quantitative; with perchloric 


acid,” it is time consuming. Zinc can be 
separated from the alkaline earths with 
ammonium sulfide,® but the alkaline earths 
remaining can not be completely separated 
from each other. Titration of barium with 
sulfate and such indicators as tetrahydroxy- 
quinone™ and sodium rhodozonate” can 
not be used in the presence of phosphate 
or other alkaline-earth metals. Titrations 
with carbonate* and chromate” also have 
serious interferences. The oxalto-perman- 
ganate titration for calcium” cannot be 
used in the presence of barium or zinc. 
Titration of zinc with 8-hydroxyquinoline’ 
or ferrocyanide™ requires lengthy separa- 
tion. 

Complexometric titrations” have re- 
placed many classical titrimetric and 
gravimetric methods. They depend on the 
formation of a stable cation-chelate com- 
plex and on the difference in color be- 
tween a cation-indicator complex and the 
uncomplexed indicator. The cation to be 
determined is titrated with a chelating 
agent, such as ethylenediaminetetracetic 
acid, in the presence of a suitable indi- 
cator, in solutions buffered at the pH 
where both cation-chelate and cation- 
indicator complexes are stable. At the end 
point, the chelating agent releases the indi- 
cator from the cation-indicator complex 
and produces a sharp color change. 

The extraction apparatus is simple to 
construct and the reagents are easily pre- 
pared from commercial materials. The 
conventional stopcock of a tetraethyllead 
extractor’ is replaced with a three-way 
stopcock. A source of nitrogen is con- 
nected to the stopcock to permit the pas- 
sage of gas through the flask. 

To carry out the extraction, weigh into 


a tared 20-ml. beaker enough sample to 
contain 40-50 mg. of the metal present in 
the largest amount. Add 10 ml. of toluene, 
and heat gently on a hot plate with stirring 
until the sample is completely dissolved. 
Transfer to the flask of the extractor 
through the dropping funnel. Rinse the 
glassware with 40 ml. of toluene and trans- 
fer it to the flask. Add 50 ml. of 6 N 
hydrochloric acid to the flask, and close 
the stopcock on the dropping funnel. Ad- 
just the three-way stopcock so that nitrogen 
bubbles freely through the solution. Adjust 
the heat and the nitrogen flow so that 
there is at no time a steady stream of 
condensate from the condenser, and reflux 
for 45 minutes. 

Turn off the heat and add 20 ml. of 
n-butyl alcohol. Allow the contents to 
cool, then shut off the nitrogen gas. Drain 
the lower layer into a 250-ml. beaker. 
Add 50 ml. of distilled water to the flask, 
and reflux the water and toluene for five 
minutes, with regulation of the flow of 
nitrogen as before. Turn off the heat and 
add 20 ml. of n-butyl alcohol. Allow the 
mixture to cool, then shut off the nitrogen. 
Drain the lower layer into the 250-ml. 
beaker. Repeat the refluxing and extrac- 
tion with water. If emulsions form, they 
can be broken by adding 20 ml. of con- 
centrated hydrochloric acid after refluxing. 

The standard solutions are prepared from 
commercial materials as follows: 

Tetrasodium ethylenediaminetetraacetate 
standard (Na,EDTA): Dissolve 45 g. of 
the disodium salt and 8 g. of sodium hy- 
droxide in water and dilute to 2 liters. 
Standardize against primary standard cal- 
cium carbonate. 

Zinc Standard: Dissolve 4 g. of pure 
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dissolve slowly. Addition of an excess 
Na,EDTA before the back titration 
eliminates these errors. Back titra- 
tion also increases the accuracy of 
detecting the equivalence point, be- 
cause the color change of the Erio- 
chrome black T is easier to see when 
it is from red to blue. 


Use of two different buffers in the 
method is a matter of convenience. 
In the complexometric titration of 
barium and calcium, metals such as 
magnesium or zinc, which form 
stronger complexes than barium or 
calcium with Eriochrome black T, 
must be present in order to obtain 
sharp end points. In the determina- 
tion of calcium, the addition of an 
excess of the zinc standard solution 
produces a sharp end point. However, 
in the determination of barium, the 
author has found that magnesium 
must also be present. It is simpler 
to use a buffer containing magnesium 
for titrating barium, than to use an 
Na,EDTA solution containing mag- 
nesium. 


Other dyes have been employed for 
titrating these metals with Na,EDTA. 
Murexide has been proposed for 





Ralph J. Bertolacini is a chemist 
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opment work Standard Oil Company 
(Indiana) in Whiting. Bertolacini 
received his B.S. degree in chemistry 
from the University of Rhode Island 
in 1949, and his M.S. degree also 
in chemistry from Michigan State 
University in 1957. 











titrating calcium*® and phthalein pur- 
ple has been used for barium.’ The 
Eriochrome black T, however, is ad- 
vantageous because the analyst need 
familiarize himself with only one color 
change. 
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acid-washed zinc metal in 25 ml. of 6N 
hydrochloric acid and dilute with water to 
1 liter. Standardize against the Na.EDTA 
solution. 

Indicator: Grind and mix thoroughly 25 
g. of sodium chloride with 0.025 ¢. of 
Eriochrome black T. 

Buffer A (pH 10): Add 8.25 g. of 
ammonium chloride to a 1-liter flask con- 
taining 113 ml. of concentrated ammonium 
hydroxide and dilute to volume with water. 

Buffer B (pH 10): Dissolve 8.25 g. of 
ammonium chloride in a 1-liter flask con- 
taining 500 ml. of water. Add 113 ml. of 
concentrated ammonium hydroxide and 
dilute to 800 ml. with water. Dissolve 
0.1 g. of magnesium chloride in 10 ml. of 
water, add 10 ml. of buffer A and about 
0.1 g. of indicator. Titrate with Na,EDTA 
to a pure blue end point. Add the titrated 
solution to the liter flask and dilute to 
volume with water (26). 

20% Ammonium Sulfate: add 200 g. of 
the salt to a l-liter flask and dilute to 
volume with water, 

The titration of the extract material is 
tailored to the combinations of metals 
present. The method of titration for each 
combination is suggested in the following 
paragraphs: 

Single Metals. Evaporate the aqueous-acid 
extract nearly to dryness, and add 25.0 
ml. of the standard Na,EDTA solution. 
Adjust the pH to about 9 to 10 with am- 
monium hydroxide, add 100 ml. of water 
and 20 ml. of buffer A, and stir until the 
residue dissolves. Then add about 0.4 g. 
of indicator, followed by a measured 
amount of standard zinc solution in ex- 
cess, so that the mixture turns deep red. 
To determine barium, add 10 ml. of 
buffer B and titrate the excess zinc with 
the standard Na,EDTA solution to a pure 


blue end point. To determine either cal- 
cium or zinc, proceed in the same manner 
except do not add buffer B. 


Zinc Plus Barium. Evaporate the aqueous- 
acid extracts from two extractions to about 
10 ml., and dilute one to 200 ml. with 
distilled water. To determine zinc, heat 
the solution nearly to boiling and add 10 
ml. of the ammonium sulfate solution. Cool 
to room temperature and adjust to about 
pH 9 to 10 with ammonium hydroxide. 
Add 20 ml. of buffer A and about 0.4 g. 
of indicator, and a measured amount of 
the standard zinc solution in excess so that 
the solution turns deep red. Titrate the 
excess zinc with the Na,EDTA solution 
to a pure blue end point. 

To determine zinc plus barium, add 
25.0 ml. of the standard Na,EDTA solu- 
tion to the second sample. Adjust the pH 
to about 9 to 10 with ammonium hydrox- 
ide, add 100 ml. of water, 20 ml. of buffer 
A, and stir until the residue dissolves. Add 
0.4 g. of indicator, followed by a measured 
excess of standard zinc solution so that the 
solution turns deep red. Titrate the excess 
zinc with the Na,EDTA solution to a pure 
blue end point. 


Calcium Plus Barium. To determine cal- 
cium, add 20 ml. of the ammonium sulfate 
solution to the aqueous-acid extract, filter 
off the precipitated barium sulfate, and 
evaporate the filtrate to about 10 ml. Add 
25.0 ml. of the NasEDTA solution, adjust 
the pH to about 9 to 10 with ammonium 
hydroxide, and dilute to 200 ml. with 
water, Add 20 ml. of buffer A, 0.4 g. of 
indicator, and a measured amount of stan- 
dard zinc solution in excess so that the 
solution turns deep red. Titrate the excess 
zinc with the Na,EDTA solution to a pure 
blue end point. 


To determine calcium plus barium, evap- 

orate another aqueous-acid extract to about 
10 ml., then add 25.0 ml. of NaEDTA 
solution and proceed as before. Calculate 
barium from the difference in the two 
titrations. 
Barium, Calcium and Zinc. To determine 
barium, add 20 ml. of the ammonium 
sulfate solution to the hot aqueous-acid 
extract and digest for two hours. Filter 
off the precipitated barium sulfate, wash 
the precipitate with hot water, and weigh 
the barium as barium sulfate” 

To determine calcium, evaporate the 
filtrate from the barium determination to 
about 10 ml., add 2 g. of solid ammonium 
chloride, and dilute to 100 ml. with dis- 
tilled water. Neutralize the solution with 
ammonium hydroxide, and add 2 ml. of 
a saturated ammonium sulfide solution to 
precipitate zinc as zinc sulfide. Digest on 
a steam bath for two hours, filter, and 
wash the precipitate with 2% ammonium 
chloride solution. To the filtrate add 25.0 
ml. of the Na,EDTA solution, 20 ml. of 
buffer A, .0.4 g. of indicator, and a meas- 
ured amount of the standard zinc solution 
in excess so that the solution turns deep 
red. Titrate the excess zinc with NaEDTA 
to a pure blue end point. 

To determine zinc, dissolve the precipi- 
tated zinc sulfide on the filter paper with 5 
ml. of hot concentrated hydrochloric acid, 
and wash the solution through the filter 
paper with water into a beaker. Evaporate 
to about 10 ml. and dilute to 200 ml. with 
distilled water. Adjust to about pH 9 to 
10 with ammonium hydroxide, add 20 ml. 
of buffer A and 0.4 g. of indicator, and a 
measured amount of the standard zinc 
solution in excess so that the solution turns 
deep red. Titrate the excess zinc with 
Na.EDTA to a pure blue end point. ## 
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Know Your Asphalts—Part 6 


Here Are More Asphalt Tests 


E. J. Barth 


Asphalt Consultant 
New York City 


THE RELATION of various emperical tests to as- 
phalt quality is, in many cases, rather nebulous. The 
characteristics that contribute to asphalt quality are best 
determined and understood by use of these tests. Here are 
more test methods and what should be expected from 
them. 


Flash and Fire Points are determined in the open Cleve- 
land flash cup according to A.S.T.M. procedure. Naph- 
thenic crude asphalts show a somewhat lower flash than 
materials from much higher boiling paraffinic or mixed 
based crude origin. Flash points are usually 600 F. or over: 
with some Venezuelan asphalts from very heavy crude as 
low as 560 F. 


Carbon Disulfide and Carbon Tetrachloride Solu- 
bility indicates the purity of an asphalt or the presence 
of inert, useless non-adhesive matter. Properly reduced 
oil asphalts (without cracking) are over 99 percent solu- 
ble in disulfide. This test detects natural asphalts, e.g., 
Trinidad (54-56.5 percent soluble); Bermudez (90-95 
percent soluble); Cuban (90 percent plus soluble). Upon 
fluxing to paving grade penetration the solubility of these 
asphalts increases. 

Using pure carbon tetrachloride as the solvent, prop- 
erly refined oil asphalts are 99 percent soluble. Natural 
asphalts are somewhat less than in carbon disulfide. Car- 
bon tetrachloride solubility decreases for improperly 
made or cracked asphalts. Low solubility results from 
overheating the material beyond its normal thermal sta- 
bility temperature. Lowered carbon disulfide soluble ma- 
terial may show no lower with carbon tetrachloride. The 
solubility in these solvents is often specified so that the 
carbon tetrachloride value is at least 99 percent of the 
carbon disulfide solubility. 

The material insoluble in tetrachloride but soluble in 
carbon disulfide are “carbenes”—a high carbon content 
hydrocarbon resulting from further dehydrogenation re- 
actions (cracking) of the asphaltenes. One of the distin- 
guishing characteristics of cracked asphalts, as formerly 
made, was its carbene content, 


86 F. Pennsylvania Paraffinic Naphtha Insolubility 
shows the degree of oxidation of an asphalt. The 
insoluble matter increases with decrease in penetration, 
and is relatively high for asphalts from very high 
asphaltic base (high asphaltene content) crudes. (See 
Table 1.) 

This test is valuable in following blowing or oxidizing 
operations and in research. Blown asphalts show lower 
solubilities for equal penetrations than straight reduced 
paving asphalts. Insoluble matter increases as longer 
blowing time causes a decrease in penetration. 
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TABLE 1 


86 F Pennsylvania Paraffinic Naphtha Solubility for Various 
Vacuum Asphalts 


Asphalt Base 


Penetration | Percent Solubility 





: 95 88.9 
Lagunillas.......... ‘ . ‘ 90 81 
Boscan , 90-100 78.2 
Heavy Gulf Coastal. , " 50 90-100 
Panuco (Mexican)............. 3 50 | 70-80 


Asphalts containing only the oil and the resin groups 
have no naphtha insoluable matter due to total absence 
of asphaltene material. Between polar and nonpolar 
solvents a long list can be prepared and their solubility 
effects toward asphalts determined. The solvent power 
of the solvent for asphalts increases with the sur‘ace 
tension of the solvent. 


Ash Tests indicate purity of the material and is used in 
conjunction with the carbon disulfide test. A small 
amount of inert ashy matter (0.1 percent or less) is 
tolerable. Oil asphalts, carefully manufactured from 
desalted and water free crudes, have practically no ash. 
Blown or oxidized asphalts are also ash free. Ash may 
be high in cases where corrosive crudes are reduced, the 
impurities of the ash coming from corrosion of the 
equipment. 

The natural asphalts are identified by their high ash 
content compared to petroleum asphalts, e.g., Trinidad— 
34-36 percent ash; Bermudez Lake (Venezuelan) —7-8 
percent. 


Oliensis or Spot Test indicates the homogeneity of the 
asphalt, if it is absolutely free of insoluble carbenes, ashy 
matter, etc. Originally the test was to distinguish cracked 
asphalts from well refined reduced asphalts. A small 
weighed sample of asphalt is dissolved in “Oliensis” 
naphtha and allowed to stand for 24 hours. A drop of the 
solution is placed on a standard filter paper. 

Upon drying a uniform black ring indicates a negative 
spot test. A black spot surrounded by a lighter brown 
colored ring is a positive test. 

Some asphalts carefully vacuum reduced without crack- 
ing may show a positive test. In this case as much as 35 
percent xylene is added to the naphtha or heptane used 
in making spot test. This modified solvent will still show 
the presence of cracked asphalts by giving a positive test. 

Although the test is controversial it does indicate 
some heterogeneous characteristics of the material. An 
overbalance of asphaltenes relative to resin content may 
produce a positive spot asphalt. Heterogeneity due to 
this unbalance could exist in the material before adding 
any solvent, however. 


Part 7 will appear in an early issue. 
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Equipment Serial Number 
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FIGURE 1—This chart determines the minimum spares required. 


Centralize Your Spare Parts Program 


It’s impractical to have a spare part for each piece of plant equipment, so 
use this system to keep the minimum number on hand to give protection in case of 


equipment failure. 


Carl M. Masters, Jr. 


Sinclair Refining Company 
Houston 


IT IS ESSENTIAL in refinery 
operations that all units be operated 
at rated capacity if maximum produc- 
tion efficiency is maintained. The 
maintenance of these units is a con- 
stant problem, since the failure of a 
single piece of equipment can mean 
that a complete unit is off stream if 
standby equipment isn’t available. For 
the minimum downtime of a unit, in 
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case of equipment failure, repair parts 
must be kept in stores stock. 

An ideal situation would be to have 
a spare for each piece of equipment 
in operation, throughout the entire 
plant, but the cost of such a practice 
would be prohibitive. 

Another ideal situation would be 
to have spare wearing parts for each 
piece of equipment. Thus in the 


event of operating equipment failure, 
the equipment can be repaired with 
minimum downtime. This requires a 
very high spare parts inventory, some 
of which may not be used for several 
years, if at all, because of equipment 
being replaced by improved models. 
This would also be too costly. 

The logical solution is centralized 
control of spare parts. In this way, 
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Centralize Your Spare Parts Program... 





SPARE PARTS RECORD 


Unit 732 Sti22 





Location __MS-1h2 











Equipment _ Pump - Centrifugal 


Equipment No, HT-392295.2 





Mfgr. ABC Pumps, Inc. 


Serial No, 23126 





Pur, From Above 





P, V. No, 





Auth, No, #HT-11985 


Date 1953 





Item No, P.j-21 





Reqn. 
Order No, 


S-1013 
47207 








Date 43-53 Price Wot available 
Date _},~10.53 





Freight Not available 





Prime or Aux, Equip, Prime Aux, to (or driver) 


Date Received 10-10-53 





HT-123415.2 

















CCW viewed from 


coupling 
MRC 5306 Double Row - Both Ends 
J. C. Duck Superseal #3 
#2 Slow 
of 


Driven by 15 HP ABC Turbine Inc, Turbine, Serial No. 18530, See Page T-7 


We have Inspection Report 
We have cuts and parts list 





FIGURE 2—Catalog face sheets on each item in the unit, are arranged alphabetically. 


full advantage can be taken of the 
interchangeability of parts for equip- 
ment manufactured by a given com- 
pany even though such equipment 
may be located in different refinery 
units, The centralized spare parts con- 
trol group should control the order- 
ing of all repair parts for the entire* 
plant. Using this system, there will be 
no duplication in the ordering of 
parts and yet there will be a sufficient 
supply of parts, needed for any repair, 
on hand and available for immediate 
use at any given time. 

This plant-wide practice immeas- 
ureably reduces the total number of 
parts the company needs to keep on 
hand and results directly in an appre- 
ciable savings on money tied up in 
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inventory stock. This provides maxi- 
mum protection at minimum cost. 


Compiling Equipment Data. Before 
such an operation can be put into 
effect, the centralized control group 
must know what equipment has to be 
protected. The best way to obtain 
this information, even though it is a 
long process, is to make a physical 
inventory of the entire plant, listing 
and cataloging all pieces of equip- 
ment along with the serial number, 
type, size and all other name plate 
data. This must be followed by a 
check of the files for acquisition and 
receiving reports, 

On some equipment the name 
plates, or other identifying informa- 


tion will be missing. In such cases, 
reliance must be placed on the ma- 
chinists records or other available 
means to obtain the necessary in- 
formation. 


Obtaining Parts List. After the 
equipment records have been com- 
piled, a complete list of each man- 
ufacturing company’s equipment 
should be formulated. By working 
with the manufacturer’s representa- 
tive, service engineers, or their en- 
gineering departments, sectional 
drawings or cuts, recommended spare 
parts list and interchangeability lists 
may be obtained. Most manufactur- 
ing companies will supply these at a 
nominal cost, depending upon age of 
the equipment. 

During periods of new construc- 
tion, the contractors should be re- 
quired to include on their purchase 
orders, requests for a suitable number 
of parts lists, cuts and drawings. Such 
information is invaluable to those re- 
sponsible for the ordering of spare 
parts. It saves time in obtaining the 
necessary information, for checking 
parts needed against existing spare 
parts inventory, and in ordering parts 
required that are not carried in stock. 


Minimum Quantities. The deter- 
mination of how many of what parts 
are needed for continued operation 
is a critical phase of centralized con- 
trol. This is the phase where many 
variables enter the picture. Statistical 
records, historical records, usage rec- 
ords, manufacturers delivery time re- 
quired, even the human elements are 
to be considered in varying degrees 
when ordering the minimum quantity 
of repair parts. 

The parts used and the parts de- 
termined necessary for plant wide 
protection can best be shown by the 
use of a chart (See Figure 1). For 
example; line one is an XYZ 6304- 
ZNR Thrust Bearing. Following 
across the sheet we find pump serial 
number 1414721 requires one, serial 
number 1414722 also requires one, 
etc. Thirty bearings of this type are 
used on these particular pumps. This 
bearing is also used on other equip- 
ment throughout the plant. Studying 
records it was found that, on the av- 
erage, five bearings were used every 
six weeks. Delivery time, after store- 
house requisition is placed, varies 
from 1 to 6 weeks, averaging 3 weeks. 
Therefore, five bearings are main- 
tained as a minimum stock. 
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information Distribution. Sinclair 
Refining Company decided, in setting 
up a centralized control system, that 
the best way to circulate complete 
information to all concerned would 
be to list all equipment installed on 
a major unit in catalog form, using 
a separate catalog for each unit, and 
to indicate thereon all spare parts 
being stocked for its protection. 

After compiling the physical inven- 
tory and securing all information 
available on each piece of equipment, 
the information is consolidated into 
catalogs. The catalog consists of a face 
sheet (See Figure 2) for each item 
of equipment. These are indexed and 
alphabetically arranged by section and 
page number for convenience in lo- 
cating the items desired. The infor- 
mation appearing on these face 
sheets includes identifying numbers 
and general descriptive information 
together with other pertinent data 
such as bearing and packing informa- 
tion; also, whether or not there are 
inspection reports, drawings and parts 
list. 

Following each face sheet is an un- 
numbered page or pages (See Figure 
3) showing the minimum inventory 
of parts, as established by centralized 
control, and their location in the 
Storehouse by section and bin num- 
ber or otherwise. These spare parts 
sheets also indicate the serial numbers 
and location of equipment on which 
they will interchange on other units. 

Copies of these catalogs are dis- 
tributed to the engineering division 
head, the storehouse, the operating 
foreman of each unit, area engineers 
and mechanical maintenance fore- 
men, 


The catalog serves as a useful ref- 
erence guide for the mechanical fore- 
man and unit operators, since they 
can quickly ascertain whether or not 
spare parts are carried for a particu- 
lar piece of equipment being repaired 
and the physical location of the parts 
in the storehouse. This is particularly 
useful when repairs are being made 
on weekends or at night when the 
regular storehouse personnel are off 
duty. 


Cooperation Required. The success 
of the centralized control depends a 
great deal upon the cooperation of 
the storekeeper and the storehouse 
personnel, It is obvious that the ini- 
tial location of the repair parts must 
be permanent. If the parts are being 
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Pump - Cent 


rifugal 


Serial No, 23126 


SPARE 


PARTS 


PARTS LISTED ARE MINIMUM STOCK AND MUST BE REPLACED IMMEDIATELY WIEN WITHDRAWN 


MRC 5306 Double Row 


Stuffing Box, Suction 125 


Discharge 
Rotating 

Stuffing Box 

Max, dia, 

Wearing Discharge, 


lockmts & keys 
Shaft, Discharge 
Shaft, Suction 
Short Shaft 
Shaft Sleeve 


Ref, No. 


128 


126 


25189 
Wearing Suction, #103 25168 
Complete with — a 


Location S$ Cat, No. 
26-1215 
26-1418 
26-1414 
SEC 109 
26-853 
26-242 


Quan, 


26-1415 
26-1416 


=2 
129 
104 


15h 


2278 


Above spate parts interchange with Serial No, 153866 - 147 Still and Serial 


Nos, 150969, and 150970 at 732 Still, 





FIGURE 3—This form gives the complete minimum parts inventory for equipment 


indicated on the face sheet. 


continuously relocated, an undue 
amount of work is involved in making 
new location changes in the catalog. 
All parts in the storehouse should be 
tagged because a great many of these 
parts are very small and sometimes 
lose their identity. 

The storekeeper must reorder daily 
any parts drawn from stock if the 
withdrawal of a given item brings the 
inventory, on that particular item, be- 
low the minimum requirements as 
established by centralized control. 

Where there is a rotating assembly 
for a pump or turbine or any other 
assembly that does not need be re- 
ordered but rather needs a general 
overhauling for first class restoration, 
it is sent to the mechanical depart- 
ment for repair, then returned to the 
storehouse stock. Records and controls 
may be kept on these items by the 
use of a follow-up form (See Figure 
4) to be filled out by an authorized 
person in the mechanical repair de- 


partment and sent to centralized con- 
trol. 


Follow-Up. A system of this type re- 
quires constant checking as equip- 
ment is transferred from one unit to 
another, new equipment is purchased 
and old equipment is junked. There- 
fore, centralized control should check 
the various unit equipment catalogs 
at stated intervals and when equip- 
ment has been removed from the unit, 
the face sheets and parts pages from 
that unit’s catalog should be removed. 
Where new equipment has been trans- 
ferred into a unit, face sheets and 
parts pages covering that equipment 
should be incorporated into that 
unit’s catalog. 

Many times the changing of the 
service of a piece of equipment will 
require the changing of the repair 
parts needed for this equipment. 
Therefore, periodically, centralized 
control has to review the inventory 
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Centralize Your Spare Parts Program... 





Date 


The following was received in the Machine Shop today for repairs (Check one): 
C) Rotating Element - Centrifugal Pump 
[_] Rotating Element - Turbine 


(_] t4quid End - Pump 
[| Mechanical Seal 
(_] other (Please List) 











This is for 





HT No, Located at 











This item can be repaired and returned to Storehouse in approximately Days. 


This item needs the following parts to repair and put in first class order: 























* The cost of repairing this item will be in excess of purchasing new item, 


[_] This item cannot be repaired and should be junked, 


Machine Shop =~ 











About 
the 
Author 


Carl M. Masters, Jr., has been 
the spare parts centralized control 
supervisor for Sinclair Refining Co. 
at the Houston refinery for the past 
4 years. He has been affiliated with 
Sinclair for 15 years in various 
phases of engineering. Prior to that 
he spent several years with an oil 
field equipment manufacturer. Mast- 
ers received his B. S. degree in in- 
dustrial engineering from the Uni- 
versity of Houston. 
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FIGURE 4—When parts need overhauling, 
the machine shop completes this form. 


of repair parts and establish new min- 
imums, add new items and delete 
some items. Whenever this is done, 
changes in the parts catalog should be 
noted, and revised parts sheets issued 
to all concerned, 


Economy. There is no one best way 
to show the dollars and cents savings 
immediately, but a comparison of re- 
pair parts cost for a certain period 
before a centralized control is in- 
stalled, versus repair parts cost for a 
like period after centralized control 
is functioning smoothly, will show a 
definite savings. 

The investment in spare parts is 
inversely proportional to the degree 
of standardization of equipment and 
considerable improvement could be 
obtained in this regard by more care- 


ful consideration in the initial selec- 
tion of equipment. 

This type of control can be used 
not only in intra-plant but in inter- 
plant organizations as well. 

Any company that installs such a 
control system should not expect their 
repair cost to drop immediately. They 
will find that they are over protected 
on some equipment and have no pro- 
tection on other equipment. The ex- 
pense of protecting the unprotected 
equipment will probably offset the 
savings accomplished on the inter- 
changeability of parts until the desig- 
nated level of spare parts inventory 
is obtained. 


Example. Following is an example 
of repair cost that came to light after 
the Sinclair Refining Company in- 
stalled the centralized control. 

In 1952, this company entered into 
contracts with two major construction 
companies to design and construct 
two new operating units. On these 
two units there was a total of 71 
turbines. Both construction companies 
purchased the turbines from the same 
manufacturer. 

At this time, it was one of the 
duties of the various operating fore- 
men to see that all spare parts for his 
individual unit were on hand. Two 
operating foremen, assigned to these 
units, compiled their list of spare 
parts to be maintained on these tur- 
bines. The sectional drawings fur- 
nished on these turbines did not have 
parts numbers but did have reference 
numbers. 

Through past experience, the fore- 
man knew that the governor bearing 
on turbines would need to be replaced. 
Therefore, they each ordered a gov- 
ernor bearing for each type of tur- 
bine, on their unit. 

The turbine manufacturer fur- 
nished 39 bearings, all identical, at list 
price. These bearings are standard 
bearings carried in stock in the local 
bearing supply houses and the com- 
pany may purchase them at list plus 
a substantial discount, with a one- 
hour delivery, if an emergency arises. 
After five years operation of the two 
units, the storehouse still had fifteen 
of the original bearings in stock. 
When you consider that there are sev- 
eral thousand spare parts items, it is 
easy to see that a centralized control 
system, with time to investigate parts 
before purchasing, is a profitable 


system. ## 
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Hercules’ plant at Burlington, N. J., uses air oxidation of xylenes for the production of dimethyl terephthalate. 


Compare these routes for. . . 


Terephthalic Acid From Xylenes 


Peter W. Sherwood 
Chemical Engineer, White Plains, N. Y. 


TEREPHTHALIC ACID is one of the important 
growth petrochemicals of the 1950’s. Commercial pro- 
duction, begun in 1951, reached an estimated 25 million 
pounds in 1953 and is now close to an annual output of 
80 million pounds. Outlook for future growth in TPA 
(terephthalic acid) demand continues good, with 1960 
production forecast at the 125 million-pound level. 

The big boost to terephthalic acid production was 
given by the popular acceptance of derived synthetic 
polyester fibers and films. Still other commercial poly- 
esters employ terephthalic acid esters as one of their raw 
materials. 

Now, the bulk of terephthalic acid is captively pro- 
duced by DuPont. Oronite’s isophthalic acid plant at 
Richmond, Calif. is designed for ready adaption to tere- 
phthalic acid manufacture. Hercules Powder Company 
operates a dimethyl terephthalate plant at Burlington, 
N. J. In addition, Standard Oil Company (Indiana) is 
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now building a plant for the production of the three 
phthalic acids, of which terephthalic acid is the second- 
most important. Total planned output for this unit is 
60 million pounds / year. 

Other interested firms which have, however, not gone 
beyond the pilot-plant scale so far, include Shell Chemi- 
cal Company and Richfield Oil Company. 

All present production of terephthalic acids and its 
esters is obtained by the partial oxidation of p-xylene. 
Where TPA alone is the desired product, this hydrocar- 
bon must be provided in 95-98 percent concentration, 
with recent demand inclined toward the higher purity. 

There are today five producers of specification-grade 
p-xylene in the United States. All employ a Cx-fraction 
of petroleum reformate as feedstock. A typical starting 
mixture will contain 8-20 percent ethyl benzene, 15-20 
percent p-xylene, 40-55 percent m-xylene, with o-xylene 
making up most of the remainder, 





Terephthalic Acid From Xylenes .. . 





These components have the following boiling points 
at atmospheric pressure: 


Ethyl benzene 
p-xylene 
m-xylene 
o-xylene 


A look at this table shows at once that o-xylene may 
be removed from the mixture as bottoms in a fairly sim- 
ple distillation step. This step can be clearly justified if 
o-xylene can be valued as feed for phthalic anhydride 
manufacture, Otherwise, the profitability of undercutting 
is marginal. 

Less straight-forward is the removal of ethyl benzene. 
The boiling point spread from its closest neighbor is only 
2.3 C. Only one installation is known (namely Cosden’s 
Big Spring, Texas plant) where ethyl benzene is removed 
from p-xylene by fractionation—and here, the chief 
purpose is to recover ethyl benzene as raw material for 
styrene production. 

Where the object is the purification of p-xylene, a dif- 
ferent situation exists. Distillative methods are unfeasible 
in any event for the separation of p-xylene from 
m-xylene, and resort must be had to crystallization. 
Under these circumstances, one cannot justify the cost 
of distillative removal of the relatively small amount of 
ethyl benzene which is continued in the feedstock, and 
p-xylene is isolated from its mixture with ethyl benzene 
and m-xylene by crystallization processes which we shall 
describe later. 

As one might expect, this method of purification is 
quite costly, Cash operating costs in a p-xylene crystalliza- 
tion process have been estimated at 2-3 cents per pound 
of product. Including the net cost of feedstock and allow- 
ing a three-year payout on investment, p-xylene becomes 
a 14-17 cent per pound hydrocarbon, 

It is no wonder, therefore, that intensive efforts have 
been made to find alternative feedstocks for terephthalic 
acid production. In the manufacture of phthalic esters, it 
is possible to feed a mixture of p- and m-xylenes which 
are jointly oxidized and esterified. The product esters can 
be separated by fractional distillation. This is reported to 
be the course chosen by Hercules which produces dimethyl 
terephthalate as well as dimethyl isophthalate at its 12 
million pounds per year installation at Burlington, N. J. 

Other approaches have been explored for the use of 
mixed xylenes as raw materials in terephthalic acid pro- 
duction. One such method would esterify the oxidation 
product selectively, taking advantage of the fact that iso- 
phthalic acid can be converted to its dimethyl ester with- 
out catalyst, while terephthalic esterification calls for the 
presence of a strong mineral acid. Another approach 
calls for oxidation in two stages with separation of the 
isomeric toluic acids which are formed as intermediates. 

But to date none of these processes has provided an 
economic means for the production of terephthalic acid 
as such. (Publicity has recently been given to one process 
which reportedly permits economic production of TPA 
from mixed xylenes, but no details on the separation step 
have become available.) This is partly due to product 
degradation in recovery. Certainly an important obstacle 
is also the unbalance of the product. Since petroleum 
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reformate contains about 2.5 times as much m-xylene as 
p-xylene, we may expect that isophthalic acid and tere- 
phthalic acid are formed in about the same ratio. Yet, the 
market for isophthalic acid is, at present, only about 
two-thirds of that for TPA, certainly not in a position to 
absorb large amounts of IPA which might become avail- 
able as by-product. 

These are the considerations which have so far kept 
mixed xylenes from playing an important part in the 
production of terephthalic acids and have compelled 
costly purification of the para-isomer. 

High cost is, however, only one of the drawbacks of 
p-xylenes as raw material. Unlike o-xylene, which can 
be readily oxidized to phthalic anhydride by vapor-phase 
reaction with air, the oxidation of p-xylene to TPA is 
attended by difficulties. One-half of the conversion—to 
toluic acid—is simple enough, but oxidation of the sec- 
ond methyl group calls for special techniques which are 
discussed below. 

These technical and economic difficulties have been 
responsible for intensive research into the production of 
terephthalic acid from raw materials other than p-xylene. 
Among these, toluene is probably the most attractive. At 
least three processes for its use as starting material in 
TPA synthesis have reached pilot plant development 
stage. 

Other raw materials mentioned—but not currently 
employed—for TPA synthesis, include di-isopropyl ben- 
zene and p-cymene. The former is reportedly oxidized 
with greater ease than p-xylene, using a process which 
has been piloted by Shell in Holland. p-cymene (= para- 
iso-propyl toluene) is available as by-product of cellu- 
lose production from coniferous woods. Finally, it is pos- 
sible to synthesize p-xylene with almost no formation of 
the meta-isomer, by dimerization of butadiene. 

It would lead us too far afield to consider the use of 
all of these raw materials, At this writing, p-xylene alone 
serves as starting material in the large-scale production 
of TPA. The remainder of this article will therefore be 
concerned with commercial and semi-commercial tech- 
niques which serve for the isolation and oxidation of 
p-xylene. 


Purification of p-xylene. Five refiners are today en- 
gaged in the commercial recovery of p-xylene. Estimates 
of 1955 capacities at four of these plants have become 
available’ and are as follows: 

1955 Plant Capacity 


Producer 

(mm lbs./year) 
Standard Oil (California) 40 
Humble 
Sinclair 
Phillips 

Capacity of Cosden’s p-xylene unit has not become 
known. 

In the interim, additional capacity estimated at 15-20 
million pounds has been installed. Total output of re- 
fined p-xylene is estimated at 72 million pounds in 1955,? 
80-85 million pound in 1957. An expansion project, now 
underway, will add 25 million pounds/year to Standard 
Oil Company (California’s) capacity by early 1958. 

At all of these installations, p-xylene is purified by 
crystallization. Advantage is thereby taken of the fairly 
wide spread in freezing points, which is 13.3 C. for 
p-xylene, —25.2 C, for o-xylene, —47.9 C. for m-xylene 
and —95 C., for ethyl benzene. 
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Oronite’s isophthalic acid plant uses sulfur as the oxidizing agent, is very flexible in design, and can be converted to terephthalic 


acid production. 


The amount of para-xylene which can be recovered 
by crystallization depends on the composition of the 
feedstock and on the required purity of product. The 
binary system meta-, para-xylene forms a eutectic mix- 
ture which contains 87 parts of the meta-isomer and 13 
parts of the para-compound. Its freezing point is —54 C. 
Pure p-xylene can therefore be crystallized from the 
binary mixture only as long as its para-content exceeds 
13 percent. 


Separation of p-xylene from o-xylene by crystallization 
is even more limited. In the binary mixture of these 
components, the eutectic occurs at a p-xylene concentra- 
tion of approximately 25 percent. 


The extent of para-xylene recovery can be raised by 
the presence of various low-melting solvents in the sys- 
tem. McArdle and Mason® propose the use of a light 
solvent such as pentane. Starting with a mixture of 71 
percent meta-, 21 percent para-, and 8 percent other 
C,-aromatics, McArdle adds an equal volume of 
n-pentane. When this mixture is cooled to —70 C., 
approximately 70 percent of the initial p-xylene will 
crystallize in high purity, If isopentane is chosen as sol- 
vent, recovery of para-xylene can be boosted to as much 
as 91 percent by crystallization at —85 C. 


For purposes of economic comparison, it must be borne 
in mind that high yield of p-xylene from a given feed- 
stock is important only insofar as it reduces costs of the 
crystallization operation, It means nothing in terms of 
raw materials cost for the effluent C,-mixture has the 
same unit value as the feedstock, without regard to its 
p-xylene content. 


Thus, despite its favorable effect on yield, the use of 
solvents has major economic drawbacks in that it calls 
for operation at very low temperature and_ necessitates 
refrigeration of very much larger quantities of material 
than is the case in recovery of p-xylene from an un- 
diluted mixture of C,-aromatics. 


An attractive approach to the separation of para- 
xylene from Cs-reformate calls for co-crystallization with 
carbon tetrachloride. This vhemical forms an additional 
compound with para-xylene which can be crystallized, 
providing a very high yield of the desired xylene isomer. 
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This technique has been developed by California Re- 
search Corporation.‘ 

Starting with a mixture of 18 percent p-xylene and 
82 percent m-xylene, pure crystallization by cooling 
alone will permit para-xylene recovery only to the 
eutectic point, at which stage the mother liquor still 
contains 13 percent of the desired product. If, on the 
other hand, 54 mole percent CCl, is added to the start- 
ing mixture, the compound of p-xylene and carbon tetra- 
chloride will begin to crystallize at about —40 C. Max- 
imum exploitation is attained by cooling to —77 C, At 
this point, m-xylene will just begin to co-precipitate. 
The mother liquor contains only one percent para-xylene 
which is equivalent to about two percent on a CCl,-free 
basis. 

At this temperature, then, recovery of p-xylene is 
somewhat better than 90 percent. 

Separation of carbon tetrachloride from p-xylene is 
easily effected by straight distillation. 

In the processing of a C,-reformate fraction by straight 
crystallization, the presence of ethyl benzene exerts a 
solvent effect—i.e., it will permit higher yield of p-xylene 
but will also necessitate crystallization at lower temper- 
ature. Meta-xylene exerts the same effect on the system 
para-, ortho-xylene. 

Serious thought must be given to the question whether 
o-xylene should be fed to the crystallizers at all or should 
be previously removed as bottoms in a fractionation step. 
Because its melting point is closest to that of p-xylene, 
the ortho isomer imposes the lowest limit on yield, in its 
absence p-xylene recovery can be increased by a moder- 
ate decrease in temperature. Furthermore, the removal 
of o-xylene from the system decreases the stream volume 
which must be refrigerated. 

The question whether these benefits warrant the cost 
of undercutting for ortho-xylene removal, depends on 
two chief factors: 

1, o-Xylene content in the plant feed, and 

2. The marketability of by-product o-xylene. 

With o-xylene content of most C,-aromatic petroleum 
fractions within fairly close limits, the second factor be- 
comes determining. 


Standard Oil Company (California), which has an 
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outlet for o-xylene in the manufacture of phthalic an- 
hydride by its subsidiary, Oronite Chemical Company, 
removes this isomer from the C,-feed mixture to its 
p-xylene crystallization unit. Humble Oil & Refinery 
Co., on the other hand, does not practice the prior re- 
moval of o-xylene since it does not have so ready a 
market for this hydrocarbon. In the latter instance, the 
unit value of o-xylene is therefore no higher than that 
of the unseparated xylenes mixture. 

Operating data for Humble Oil & Refining Company’s 
p-xylene recovery plant have been reported.* This unit 
employes a two-stage crystallization technique. In the 
first step, p-xylene is recovered in 80 percent purity. 
Further upgrading to 95-98 percent is effected by melt- 
ing and recrystallization of the 80 percent crystals. 

Typical feed analysis is 15.8 wt. percent p-xylene, 
39.6 percent m-xylene, 20.0 percent o-xylene, 18.6 per- 
cent ethyl benzene, 3.5 percent toluene and 2.5 percent 
others. Co-crystallization of o-xylene from this mixture 
will begin at —-72 C. which is therefore the limiting tem- 
perature. p-Xylene solubility at this point is 5.4 percent. 
Yield of p-xylene from the above feed mixture cannot 
therefore exceed 10.1 percent, based on a total mixture, 
or about 64 percent of p-xylene initially present. 

In Humble’s process, the feed mixture is dried by 
passage through a bed of activated alumina. The hydro- 
carbon stream is pre-cooled to —-37 C. and is then fed 
to the inner tube of a double-walled heat exchanger 
where it is cooled further by ethylene refrigeration, The 
liquor passes to an agitated hold-up tank and from there 
to a second ethylene-cooled scraped-well heat exchanger 
in which the temperature is lowered to —70 C. Effluent 
from this final cooling stage is taken to a hold-up tank 
in which crystal formation at —70 C, is allowed to pro- 
ceed to completion. The two-step cooling and crystalli- 
zation technique is employed to permit formation of 
crystals which are large enough to be filtered. 

The resulting slurry is fed to semicontinuous centrif- 
ugals where p-xylene crystals of 80 percent purity are 
separated. These crystals are taken to a heated tank in 
which they are melted at 24 C. They are then charged 
to the second crystallization stage. 

Here, the liquor is pre-cooled to 7 C. It is then 
charged to another wall-scraped heat exchanger in which 
it is cooled to —18 C. At this temperature, p-xylene crys- 
tals of high purity form readily in a filterable size. The 
final crystallization is allowed to proceed to completion 
in a hold-up tank at —18 C. and the resulting slurry is 
filtered in semi-continuous centrifuges. 

The mother liquor contains some 42 percent p-xylene 
and is recycled to the first crystallization stage. The 
product crystals assay 95 percent at the conditions de- 
scribed, but higher product purity (approximately 98 
percent) can be attained by adjusting conditions in the 
second crystallization stage of the process. 

A somewhat different approach to p-xylene purifica- 
tion is taken by Standard Oil Co. of California. Here, 
internal refrigerant is used in the crystallization stages. 
This makes the use of wall-scraped heat exchangers un- 
necessary but requires separation of the internal refrig- 
erant from the mother liquor. 
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Still another method of crystallization has been de- 
veloped by Phillips for use in its p-xylene recovery plant 
at Big Spring, Texas. Here, a first-stage crystallization 
is carried out in scraped-surface chillers with a final 
temperature of —-77 C. The resulting slurry is taken to 
a rotary filter on which p-xylene crystals are separated 
in 65 percent purity. 

The crystals are melted and re-crystallized in second- 
ary chillers with an outlet temperature of —-18 C. The 
slurry is fed to a continuous purification column which 
is a rather unique piece of equipment, intended specifi- 
cally for the production of high-purity p-xylene. 

This column has a piston at the top and filter media 
in two sections of its wall. A horizontal, flat heater is 
provided at the bottom. The slurry is fed to the column’s 
side. Pressure exerted by the piston forces liquid out 
through the filter walls (this mother liquor is recycled 
to the primary crystallization stage). 

Crystals are retained in the column, and replenished 
from the top by the piston’s repeat action. The heater 
in the column’s bottom melts the bottom layer of crys- 
tals. The resulting liquor is partly withdrawn as prod- 
uct. The remainder is forced upward through the crystal 
bed, thereby exercising a purifying reflux action. The 
reflux liquor is eventually withdrawn through the col- 
umn’s filter walls. 

This method of operation is stated to produce p-xylene 
of 98.5 percent purity continuously, and as a matter of 
routine. Purity in excess of 99 percent can be obtained 
if needed. 


Oxidation of p-xylene. Over-all the synthesis of TPA 
from p-xylene is carried out in accordance with Equa- 
tion (1): 


ie COOH 


(O) 
— 


CH, COOH 


The lowest-cost oxidizing agent is, of course, air. Several 
processes are at hand to bring about this conversion. 
However, while it is a relatively simple matter to oxidize 
one of the two methyl groups (to yield p-toluic acid), 
oxidation of the second methyl group to form TPA in 
good yield is quite difficult. Cost of oxidizing agent must 
therefore be weighed against yield on p-xylene and other 
considerations, 

An air oxidation method is being employed by Her- 
cules, and another such process is intended for use at 
Standard Oil Company’s (Indiana) plant, now under 
construction at Joliet, Ill. A process has been taken 
through the pilot-plant stage by Richfield Oil Co., in 
which air serves only for the first conversion stage (i.e., 
to toluic acid). 

DuPont, at present the largest producer of tereph- 
thalic acid, oxidizes p-xylene by nitric acid. Oronite’s 
xylene oxidation plant employs sulfur as an oxidizing 
agent. 

Just what is involved in the technical execution of 
these commercial and near-commercial processes for the 
oxidation of p-xylene will be the subject of the follow- 
ing discussion. 
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1. Oxidation by Nitric Acid. Conversion of p-xylene 
to TPA takes place in two steps. The following (approx- 
imate) equations appear to apply for each stage: 


CH; COOH 


+ 7H,0 + 3N;O 


+ 6 HNO, > 4 | 


CH; 
COOH 


CH; 
COOH 


+ 8 HNO, — 4 
\ 
COOH 
COOH 
over-2'|> 4 -+ 14 HNO, — 4 
CH; COOH 

Operation at moderate temperature (below 130 C.), 
will form predominantly p-toluic acid, accompanied by 
only minor amounts of terephthalic acid. 

In 1953, two publications®’ announced the feasibility 
of guiding reaction (2) to the formation of TPA in high 
yield, by operating at temperatures above 150 C., and 
preferably about 200 C, 

In exploratory experiments, Bengtsson® mixed 25 per- 
cent HNO, with an equimolar amount of p-xylene and 
obtained a TPA yield of 86 percent (presumably on 
xylene converted) at 165 C. He found further that oper- 
ation with excess nitric acid and above 200 C. led to 
more extensive oxidation. 

Burrows’ finds that there is a threshold temperature 
range of 130-150 C., below which rate of TPA forma- 
tion is negligible. Between 150 annd 180 C., terephthalic 
acid formation proceeds with fair rapidity but the prod- 
uct is contaminated by the presence of some 10 percent 
p-toluic acid. Best conversion and product purity is ob- 
tained between 200 and 230 C. In this range, yield of 
TPA as high as 89-percent (on xylene charged) can be 
obtained in high purity since p-toluic acid content of 
product is less than 1 percent. Temperature should not 
exceed 230 C., because TPA degradation becomes quite 
rapid above this level. 

Nitric acid strength is not very critical; the preferred 
range is between 25 and 40 percent. Ratio of nitric acid 
to xylene, on the other hand is important, Burrows states 
a preferred ratio of 2.4 pounds 100 percent HNO, per 
pound xylene, and reports yield of 89 percent at a re- 
actants’ ratio of 2.1. This points to remarkably high 
utilization of nitric acid when it is borne in mind that 
theoretical requirements of equation (2) are 2.1 pounds 
HNO, per pound xylene. 

The process must necessarily be carried out at ele- 
vated pressure so that liquid-phase conditions will be 
maintained. Controlling is the vapor pressure of water 
in the system. If this pressure is exceeded substantially 
due to accumulation of by-product gases (NO and N,O) 
in the vapor space, the extent of side reaction wi!l in- 
crease, and an explosion hazard is created. Typically, 
total pressure of the system will be about 400 psig for 
operation above 200 C. 

The reaction is carried out in an agitated autoclave 
provided with cooling coils. To hold the pressure within 
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+8H:O0 + 8 NO 


allowable limits, evolved gas (chiefly NO and N,O) is 
taken off overhead via a reflux condenser and through 
a back-pressure valve. Following completion of the re- 


GEE “ae (2a) 


+15HO0+3N0+8NO ..(2) 


action, the product is withdrawn from the reactor, 
cooled, and filtered for the recovery of terephthalic acid 
which is insoluble in the aqueous medium. 

In a typical run, p-xylene was reacted with 31 percent 
nitric acid at 221 C, Net nitric acid: hydrocarbon ratio 
was 2.1. Reaction time was 59 minutes. Crude tereph- 
thalic acid was formed in 89 percent yield, and contained 
99 percent dicarboxylic acids. 

A particularly interesting aspect of this process is 
Burrows’ finding that the yield from the oxidation of 
p-xylene to p-toluic acid amounts to as much as 89 per- 
cent, while the yield from the oxidation of p-toluic acid 
to TPA may be as high as 98 percent—i.e., the first step 
is yield-controlling. 

This finding is in line with several developmental proc- 
esses which carry out p-xylene conversion in two stages: 
Air oxidation to p-toluic acid followed by nitric acid 
oxidation of the second methyl group. Such an approach 
is reportedly the basis of Richfield Oil’s pilot plant 
process. A similar approach in Europe is claimed to have 
led to.95 percent TPA yield. 

The attraction of a two-step process is evident. It pro- 
vides a basis for producing TPA in high yield, at the 
same time that it reduces nitric acid consumption by 
nearly 40 percent below that in single-stage HNO, oxi- 
dation. 


2. Oxidation by Sulfur Compounds. An alternate ap- 
proach to xylene oxidation which is useful for the 
production of both terephthalic and isophthalic acid, em- 
ploys sulfur or sulfates as oxidizing agent. Aqueous am- 
monia is the reaction medium. A number of reports**?° 
suggest that this approach is employed commercially by 
Oronite Chemical Co. for the oxidation of m-xylene to 
isophthalic acid. Oronite’s plant is designed to permit 
ready adaptation to terephthalic acid production. 

Patent coverage by California Research Corp. out- 
lines two courses for this type of reaction: 

(a) Oxidation by elemental sulfur in the presence of 
ammonia and water, and 

(b) Oxidation by aqueous ammonium sulfate in the 
presence of sulfides. 
The chemistry of the two methods is interrelated. 


Using Elemental Sulfur. Xylene is reacted with sulfur, 
and a large excess of water, in the presence of am- 
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monia, to yield terephthalic acid and ammonium sulfide: 


The fact that this reaction must be initiated by sulfides 
suggests that the effective oxidizing agent here, too, is 
elemental sulfur, or at least ammonium polysulfide, both 


p— GH» +6S+4H,O ee p —— C,H, (COOH), + 6 HS 


The reaction is carried out in the liquid phase and in 
the absence of a catalyst. It calls for high temperature 
(315-360 C.), and correspondingly, a pressure in the 
range of 2500-6000 psig. Total system pressure should 
be at least 400 psi above the vapor pressure of water at 
operating temperature. 

Aroyan™ states that best efficiency is obtained by pro- 
viding 6 to 9 gram-atoms sulfur and 2 to 4 g-moles am- 
monia per g-mole p-xylene. 

The ratio of water to xylene fed to the autoclave is 
particularly critical, This effect is shown strikingly for 
the sulfur oxidation of m-xylene.”? Starting with 
m-xylene, sulfur, and ammonia in a mol ratio 1:6:2.5, 
and operating at 315 C., the following conversions to 
phthalic acids were obtained after 10 minutes, 15 min- 
utes, and upon completion of reaction (regardless of 
duration): 


Maximum 
Phthalic Acids, 
alic 
Percent 


Feed Mol 10-Minute 15-Minute 
Ratio i version, 


Conversion, 
Water:xylene Mole Percent Mole Percent 
100 70 80 93.1 


25 39 52 91.8 
10 5 8 69.5 





Parallel results, with slightly better conversions, are ob- 
tained in the conversion of p-xylene to TPA. A further 
advantage of high water: xylene ratio is the fact that it 
leads to product of better quality. 


This process can be operated in a continuous, tubular 
reactor. Here, a critical relation is claimed** between 
yield and the product of tube diameter times mass veloc- 
ity of the reaction mixture which should be at least 


10,000, "*—for reactor tubes from 2 to 12 inch diameter. 


Residence time is between 15 and 45 minutes. 


Following completion of the reaction, the product is 
cooled and depressured. A steam stripping step serves to 
remove ammonia and lower pH to 6-7. The liquor is 
then filtered for sulfur removal, saponified with NaOH 
for decomposition of phthalic acid amides and ammo- 
nium salts, and is once again steam-stripped. It is then 
sprung to a pH of 6-7 by H,SO, and is decolorized with 
active charcoal, Finally, phthalic acids are precipitated 
by acidification to pH 2. This product is filtered off and 
washed with water. 


According to Toland,** the first steam-stripping step 
and sulfur filtration can be eliminated by releasing the 
system to the vapor pressure of water, while it is still 
at reaction temperature. 


Using Ammonium Sulfate. A related approach to the 
oxidation of p-xylene calls for the use of aqueous sulfate 
plus sulfide as oxidizing medium. The following over-all 
reaction applies 


C.H.(CHs)2-+ 1.5 (NH): SO, > 1.5 HS + H.O + NH; 
C.H.(COONH;): 
+4 also (CONH:) — CsH, — (COONH,) 
also CsH, (CONH:): ) 


of which are formed from ammonium sulfate plus H,S. 
This possibility is further supported by the similarity of 
operating pressure, temperature and contact time which 
apply for reaction (3) and (4). 

In a batch experiment reported by Toland** 106 grams 
p-xylene, 218 grams ammonium sulfate, 200 grams H.S 
and 800 cc. water were heated at 315 C. for 1% hours 
(pressure was between 2400 and 2800 psig). The reaction 
bomb was cooled and opened. The liquid contents were 
steam-stripped and filtered to remove sulfur. The filtrate 
was acidified and filtered. The filter cake contained 149 
weight percent (95 percent of theory) phthalic acids on 
p-xylene charged. These acids are, however, largely in 
the form of ammonium salts and amides. 

Conversion to commercial TPA calls for decolorization 
by carbon and hydrolysis in the presence of sulfuric acid. 
Aroyan’® reports very substantial losses of phthalic acid 
values during these last two steps but finds that these 
losses can be largely prevented by digesting the primary 
reaction product, together with additional water, at 245- 
275 C. for about 12-15 minutes before the liquor is taken 
to the decolorizer. 

Figure 1 shows a flow sheet of this version of the 
process. 


3. Oxidation by air, for obvious reasons of raw mate- 
rials cost, has probably had the greatest amount of effort 
directed toward its use as an oxidizing agent for 
p-xylene. 

Unlike the present commercial oxidation of o-xylene, 
the air oxidation of para-xylene calls for operation in 
the liquid phase. Almost universally, a soluble cobalt or 
manganese salt serves as catalyst, but various promoters 
may be provided with it. Among other proposed cata- 
lysts, we might mention SeO,, NaOH, and A,OH. Re- 
ported yields with these last named catalysts is quite low. 

In an early process due to Bowden,** .002-.02 weight 
percent cobalt oleate or naphthenate is dissolved in 
p-xylene. The solution is fed continuously to an agitated 
reaction vessel into which air is also introduced, Reac- 
tion is carried out at 130-145 C.; the off-gas is scrubbed 
by p-xylene reflux in a packed, overhead dephlegmator. 

Since most of the intermediate oxidation products are 
oil-soluble, while TPA is insoluble, it is feasible to re- 
move a side stream from the reactor continuously, filter 
it, and return the mother liquor to the reactor. Incoming 
xylene is used to wash the filter cake, Yield is reported 
to be 90 pounds solids for every 100 pounds of xylene 
consumed. The crude product assays about 77 percent 
TPA. 

This performance is far short of the demand which 
must be imposed on a commercial oxidation process, in 
regard to both product yield and purity. It is today rec- 
ognized that air oxidation proceeds in steps—conver- 
sion to p-toluic acid, which proceeds readily and final 
oxidation to terephthalic acid. 


We have noted above, that different oxidation meth- 
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FIGURE 1—Phthalic acid preparation by oxidation of xylene wiith aqueous ammonium sulfate. 


ods may serve for the two stages: air oxidation of 
p-xylene to toluic acid followed by nitric acid oxidation 
to TPA. The latter step has already been discussed, and 
we must now consider the first part of such a combina- 
tion process. 

In a toluic acid process developed by Richfield Oil 
Corp.*”** xylenes containing 0.5 weight percent cobalt 
toluate are contacted with air at 200 psig and 140-155 
C. in a cooled reactor. Conversion per pass is limited to 
20-40 percent. At the reaction conditions, the bulk of 
by-product water is carried off overhead with spent air. 

A stream of reaction liquor is withdrawn continuously 
{rom the converter and is cooled (by flash vaporization) 
to 40-75 C. in the presence of gaseous oxygen (in order 
to maintain the catalyst in soluble form). At this tem- 
perature, the product is filtered for the removal of pre- 
cipitated toluic acid plus some terephthalic acid. The 
filtrate, together with xylene taken off in the flash vapor- 
ization, is recycled to the oxidizer. Yield is not clearly 
reported; it appears to be between 92 and 96 percent 
of theory. 

Air oxidation of toluic acid to terephthalic acid is 
facilitated if the carboxyl group is tied up by esterifica- 
tion or by formation of toluic anhydride. The former 
approach underlies the manufacture of dimethyl tereph- 
thalate by Hercules Powder Co. 

Methyl toluate is prepared by refluxing toluic acid 
with more than stoichiometric equivalent of methanol in 
the presence of HCl. The ester is then contacted with air 
at 190 to 217 C. and elevated pressure (up to 200 psig) 
in the presence of cobalt toluate. In one run in which 
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005 weight percent catalyst was employed at 214 C., 
yield after 434 hours is reported at 70 percent of 
theory.”® Reaction time can be reduced by recycling 
about 2 weight percent of crude product which acts as 
initiator. 

Where the diester is the desired product, the crude 
oxidation produtt is reacted with an excess of methanol 
at 149 C. in the presence of a strong acid (e.g., 0.5 
weight percent paratoluene sulfonic acid). The resulting 
dimethyl phthalates may be separated from each other 
and from methyl toluate by vacuum distillation. 

Improved yield for the over-all formation of aromatic 
carboxylic acids is claimed*® for the air oxidation of a 
mixture of xylene and methyl toluate in the presence of 
an oil-soluble cobalt salt and at about 192 C. The useful 
product is a mixture of the phthalic acid, toluic acid, 
and methyl acid phthalate which correspond to the feed 
isomer. 

Interest has been aroused by an air oxidation process 
recently purchased by Standard Oil Company (Indiana) 
from Scientific Design Company. It has been announced 
that this method will be employed at Indiana’s plant 
now under construction at Joliet, Ill. 

This process version is also carried out in the liquid 
phase and is stated to be suitable for oxidation of all 
three xylenes (liquid-phase processes described above are 
generally applicable to all three xylenes, but fall short 
of commercial yield requirements for the production of 
phthalic anhydride from o-xylene, which rests today en- 
tirely on vapor-phase oxidation). 

Most likely choice of catalyst in Indiana’s process is 
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a mixture of manganese acetate and ammonium bromide. 
According to Saffer and Barker,*' oxidation temperature 
with these catalysts should be in the range 170 to 225 C. 
Pressure must be at least sufficient to maintain a liquid 
phase at operating conditions—and to overcome exces- 
sive vaporization into the air stream. 

For maximum single-pass conversion, the reaction is 
facilitated by the use of a solvent, e.g., acetic acid. In one 
example, 48.8 parts p-xylene, 125 parts glacial acetic 
acid, 0.6 parts manganese acetate, and 0.5 parts ammo- 
nium bromide are contacted with air at 195 C. and a 
maximum pressure of approximately 420 psi. Tereph- 
thalic acid, which is insoluble in acetic acid, precipitates 
from solution. It is filtered, washed, and dried. TPA yield 
is reported to be 75 percent of theory. 

Nearly quantitative yield of TPA is claimed for a con- 
tinuous version of the process in which only partial con- 
version is taken per pass, and no solvent is employed. 
Initial charge is 48.8 part p-xylene, 0.6 parts manganese 
acetate and 0.5 parts ammonium bromide. This is re- 
acted with air at approximately 195 C. to form less than 
20 weight percent TPA plus an appreciable amount of 
p-toluic acid. TPA is separated. Toluic acid and uncon- 
verted hydrocarbon are recycled to the reaction stage, 
joined by make-up p-xylene. 


Evaluation. Commercial processes for the conversion of 
p-xylene to terephthalic acid employ three different oxi- 
dizing agents—air, sulfur, and nitric acid. 

In the last analysis, air serves as oxidizing medium for 
all three approaches. Oxidation by sulfur yields—upon 
reaction with water-—hydrogen sulfide as by-product. In 
an auxiliary installation, H,S may be readily re- 
converted to sulfur by partial combustion with air. Proc- 
esses for this auxiliary conversion are well established 
and are today a routine operation in refinery practice. 
If sulfur is fed as H.SO,, as provided in an alternative 
process version described above, by-product H.S may be 
oxidized to H.SO, either directly or via elemental sulfur. 

Similarly, the use of HNO, in the oxidation of 
p-xylene, yields NO and N,O as gaseous by-products. 
Reaction with air in an auxiliary installation will readily 
convert these nitrogen oxides to N,O;, the anhydride of 
nitric acid. 

Evidently, such auxiliary processing calls for additional 
investment and operating cost. At first blush, the direct 
oxidation by air would therefore seem particularly at- 
tractive. However, we must not overlook the cost of air 
compression, nor the need for solvent recovery and re- 
concentration in cases where a solvent such as acetic acid 
is employed. 

In an evaluation of the various available processes, 
the yield of TPA is a weighty consideration. E.g., it does 
not take much improvement in yield on p-xylene to pay 
out a sulfur recovery plant in short order, or to pay the 
price of H,SO, as make-up to the oxidizing mixture. 
Account must also be taken of the manufacturer’s oper- 
ating position. Conversion of H.S to sulfur or sulfuric 
acid is a very low-cost operation if it may be calculated 
on a pro-rated or on an incremental basis (i.e., if the 
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TPA process contributes only a portion of the total H.S 
feed.) A similar situation exists in the oxidation of nitro- 
gen oxides to nitric acid. 

Other significant factors, which vary from plant to 
plant, include p-xylene costing and plant size. Also, be- 
yond the factors o. pure operating economics, patent posi- 
tion, license fees for different methods, and versatility of 
process will be determining considerations. 
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FIGURE 1—Thick walled vessel design formulae plotted to show P/o versus 
diameter ratios. The upper curve is for the well known ASME Lamé formula. 


For thick wall vessels. . . 


FIGURE 2—Stress-strain diagram showing the 
resulting stress-strain developed by overstrain. 


Reduce Thickness by Overstrain? 


The experts call it autofrettage. 


Here’s a method for determining 


graphically the most advantageous degree of overstrain. 


S$. M. Jorgensen, 
Foster Wheeler Corp., New York City 


THE RAPID EXPANSION of the process industries 
into the high pressure field has presented the vessel de- 
signer with a number of new problems. One of the most 
important problems is the selection of a proper design 
formula and strength criterion. 

In the design of thick-walled cylinders only two strength 
criteria in the technical literature of today are considered 
by responsible manufacturers. These are: the shear stress 
theory and the strain energy theory (von Mises). 

Both of these theories are shown on Figure 1, where 
P/o is plotted against K, along with the thick wall for- 
mula from the ASME code. The thick wall. formulas 
express the maximum pressure occurring at the inside 
diameter. The Code thick-wall formula is the Lamé for- 
mula for the circumferential stress component. For in- 
creasing values of K, the Lamé formula deviates con- 
siderably from the two other thick-wall formulas. It 
should be realized, however, that the Lamé formula is 
used in the Code as representing the ultimate strength of 
a thick-walled cylinder, although there seems to be no 
theoretical justification for this being true. 

All thick-wall formulas produce curves asymptotic to 
some finite value of P/e, which, for instance, in the case 
of the strain energy theory is P/o = 0.578. Present design 
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practice is to limit the stress of the inside wall to a per- 
centage of the yield strength, e.g., 50 percent. For com- 
mercially available steels, the allowable stress would be 
limited to « = 35,000 psi. The pressure, which can be 
used in monoblock cylinders of conventional design, is 
therefore limited to P < 0.578 35,000, or P < 20,000 
psi. 

One of the methods proposed to permit higher internal 
pressures is the use of induced, controlled overstrain in 
the inner layers of the cylinder, by a method generally 
known as strain hardening or autofrettage. 


Strain Hardening. The mechanism of strain hardening 
is well known and only a short description will be given. 
When a ductile material is stretched beyond the yield 
point it becomes harder, and the effect is an increase of 
the yield point. Figure 2 shows a stress-strain curve OAE, 
where A represents the yield point. After stretching to a 
point B, the pressure is unloaded and during this un- 
loading the material will follow an approximately straight 
line BC. Repeating the loading, the material will follow 
approximately a straight line CD, and will behave as a 
material with a stress-strain curve CDE with a yield 
point D. The material will have a permanent elongation 
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represented by strain OC. The time between unloading 
and reloading has great influence on the shape of the 
reloading curve. Short time intervals will cause devia- 
tions from the straight elastic lines and a greatly lowered 
proportional limit. The elastic properties can be recovered 
by a mild heat treatment. 

When pressure is applied internally to a heavy walled 
cylinder, the stresses in the cylinder wall, at low and 
medium pressures, will be within the elastic zone, the 
maximum stress being at the inner wall. As the pressure 
is progressively raised, the wall stresses will increase, and 
eventually the stress in the inner wall will reach the yield 
point. If the material has a pronounced yield zone, the 
stress at the inner wall will remain constant, while the 
yield zone will penetrate toward the outer layers at in- 
creasing pressures. The outer layers, if the cylinder is 
heavy enough, will remain elastic. 

Continuing the increase in pressure, the inner layer 
will reach the end of the yield zone and enter the semi- 
plastic or strain hardening zone, while the yield zone will 
be displaced toward the outer layers. 

If the stress distribution through the wall were to be 
illustrated graphically during this process of increasing 
pressures, it would seem as if the stress-strain curve were 
moving across the wall section from the inside to the 
outside wall. The strains will grow progressively larger 
toward the inner wall, and in the yield and semi-plastic 
zones permanent strains will be at a maximum at the 
inner wall. On unloading, the permanent deformation 
of the inner layers will resist the contraction of the outer 
layers, creating a system of residual stresses, compressive 
in the inner layers, and tensile in the outer layers, A low 
temperature treatment to stabilize the elastic properties 
and the residual stresses completes the autofrettage 
process. 

The autofrettaged cylinder is completely elastic, and 
can be reloaded to a higher pressure than before, because: 

© The residual compressive stresses will counterbalance 


the working stresses in the inner layers, where the decid- 


ing stresses occur. 

@ The yield points of the inner layers have been in- 
creased. Even if the advantage of the higher yield points 
is ignored, substantial decrease in wall thickness may be 
permitted. 


Method of Calculations. Much of the early develop- 
ment work on autofrettage was done by Macrea,’ who 
gave a practical solution to the problem, based on a 
tensile stress-strain diagram, in which the curves were 
approximated by straight lines, In spite of these modifica- 
tions, the method is very cumbersome and time-consuming. 
A newer method by Manning®*® is based on a torsion 
stress-strain diagram. From an arithmetical integration of 
the stress-strain curve, Manning obtains a _pressure- 
expansion curve, from which the bore strain and pressure 
can readily be obtained. 

Manning also uses his method for determining the 
ultimate pressure of a cylinder. This theory has recently 
been verified by Crossland and Bones* in a series of 
experiments, that show excellent agreement with Man- 
ning’s theory. 

The method proposed in this article is suggested by 


164 


Manning’s method. It differs from that method by using 
a stress-strain diagram based on a simple tensile test. 
There are several reasons for suggesting this approach: 

1. Tensile stress-strain diagrams are more readily avail- 
able than a torsion stress-strain diagram, although 
the latter are just as easy to make, 

2. Calculations are somewhat simplified. 

3. The proposed method leaves to an evaluation of the 
ultimate pressure based on the tensile stress-strain 
diagram, without having to go through a pressure- 
expansion calculation. 





TABLE 1 
Autofrettage Pressures & Resultant Working Stresses 





Resultant Working Stresses, psi 








oSha 885 





Autofrettage 


Pressure, psi 61,000 
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According to Table 1, an autofrettage pressure of 
61,000 psi will give the lowest stresses throughout the 
wall. As the maximum stress, 35,000 psi, equals the speci- 
fied maximum allowable stress, the assumed wall thick- 
ness, 9.72 inch, and the autofrettage pressure, 61,000 psi, is 
the desired optimum for this vessel, when made of T-] 
steel. 

The different stresses obtained during the 61,000 psi 
autofrettage process is shown in Table 2. 





TABLE 2 
Autofrettage Cycle 
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Work Chart Basis. Formulas | through 20, (see box) 
when used with a stress-strain diagram, are sufficient to 
estimate the stress distribution through a heavy-walled 
cylinder subject to any amount of overstrain. Used in 
this fashion, which is similar to Macrea’s method, in- 
volves a tremendous amount of work, especially if the 
amount of overstrain is not given. 

The amount of work can be reduced by means of a 
work chart, which must be prepared for each specific 
steel, Three different steels are shown in this article, with 
stress-strain diagrams shown in Figure 3. 

The work charts are based on a cylinder with a radial 
ratio K = 10:1. For all cylinders with bore radius equal 
to unity, the radial ratio equals the outside radius. Assume 
that this cylinder is overstrained, so that the yield point, 
or the beginning of the yield zone, is located at radius 
ry = K, = V 10. By means of equations (1) through (20), 
the stress can be calculated throughout the wall, as shown 
on the three charts, Figures 4, 5 and 6. As suggested by 
Manning, the charts are plotted on semi-logarithmic 
paper, the logarithmic scale used for the radial ratio. 
This has the advantage, that all cylinders of the same K 
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Design Formulas For Cylindrical Vessels . . . 





Here’s a short resume of cylinder design formulas which 
will be helpful in discussing the benefits of overstrain. 
Elastic Deformation—The equation for stress equilibrium 
is: 

do, 
Oo —— Op >? (1) 


The solution of this equation assumes the deformation 
to be symmetrical about the axis of the cylinder, and the 
longitudinal stresses uniformly distributed over the cross 
section. On these assumptions the so-called Lamé equa- 
tions are derived which for an internal pressure take the 


form: 
ai ng ri ( —+) (2) 
0 =P (1445 (3) 


For a cylinder with a closed end there will be a longi- 
tudinal stress due to the end load: 


ri’p 


PE —— ee ee 
s fe NPN re 


(4) 


The maximum stresses are of particular interest. In the 
elastic state they occur at the inside wall: 


pmax —— pi (5) 

2 
C, mex = pat (6) 
o max > pegs y (7) 


The magnitude of the principal stress components de- 
fines the stress condition throughout the cylinder and also 
determines the magnitude of the resultant maximum stress, 
and the ultimate internal pressure. 

The maximum stress ¢, according to the two prevailing 
theories, is: 


Maximum shear theory: max = % — 9; (8) 


Distortion strain v3 
energy theory: Gmex = —~e (ee — %) (9) 


In both of these equations 97 is the equivalent simple 
stress, as determined by the usual tensile test, which will 
produce a maximum stress equal to that in a test piece 
subject to all three principal stresses. 

The maximum resultant stress, at the inside wall, in 
the elastic state is obtained by substituting into the two 
— stress equations (8) and (9), formulas (5), (6) 
and (7): 


‘ 2K’ 
Maximum shear theory: 9; = pi K—1 (10) 
/3 K? 
Strain energy theory: %; = p: ong = (11) 





The maximum shear theory is included here because 
many engineers use it as a basis for design and _ vessel 
acceptance. However, in developing the overstrain for- 
mulas and diagrams, only the strain energy theory will be 
used in the following: 

Taking ¢, as a compressive stress, equation (1) can be 
written: 





o— 
\ de, = \o ae (12) 
substituting  — 9, from equation (9): 
\a j= 4 (13) 
= = 
v3 er ! 


One more assumption must be made: that the cross- 
sectional area of the cylinder remains unchanged, or that: 


peer (14) 


rér = constant = C = 


In the elastic state: 
0 o% , 
C=_r=_Er 


If the limiting radii are r. and ry then equations (1) 
and (13) take the form: 





Co To 
2 
de, = v5 Ost, a. 
oy ty 
2 
Pn = ( 1) (15) 


Yielding. For a material with a pronounced yield zone 
limited by radii r, and rp, the stress is considered constant 
equal to ¢,. Equations (1) and (13) then take the 
orm: 


2 r 
Poy oat g, loge a (16) 


The radial stress summation up to radius rp is: 
Ppo = Poy + Pre (17) 


Strain Hardening. For the strain hardening or plastic zone 
it is still assumed, that the cross-sectional area of the 
cylinder remains unchanged. For small strains equation 
(14) is still valid, but for large strains, the more accurate 
equation is: 

e(2 + e)r* = constant (18) 


In this zone @ is not a simple function, and equation 
(1) must be integrated arithmetically: 


Ti 


2 Ar 
pa eas 


Tp 
The total radial stress at the inside wall is: 
Pio = Pip + Pyy + P;. (20) 











ratio will be represented by equal lengths throughout the 
whole logarithmic scale. 


With the yield point Y.P. fixed at r,=K,= 10, the 


strain at this location is found to be: 


ér, VP 


a= — 
< fy E 





According to (14): eyr,?=C (constant). 
The strain at any other diameter r, is then found from: 


sr, C 
ys sasd 3 


Tx Tx 


Thus the strain pattern throughout the walls of the 








10:1 ratio cylinder can be established. The cylinder wall 
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is divided into a number of sections, and the calculation 

for the chart is started at the outside radius r,. = 10. Be- 

tween rio and ry the wall is elastic. With the strain at 

each subdivision established, the stress at each point can 

be read off the stress-strain curve, or can be found from: 
o,1,? = oyr,? = 100, = 10 X Y.P. 

Now the radial pressure summation for the P — curve 
can be found from (15), which gives the total summa- 
tion from r, to ry. Intermediate points can be found by 
substituting r, and o, for r, and gy in (15). 

For a steel with a pronounced yield the strain is found 
as for the elastic section, and the stress is of course con- 
stant. The P — curve is calculated from (16) and inter- 
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mediate points at r, are established by substituting r, 
for rp. 

In the plastic zone, the procedure is fundamentally the 
same. In dealing with the large strains, (18) should 
theoretically give more acurate results than (14). How- 
ever, calculating the three charts, Figures 4, 5 and 6, 
both ways, showed no appreciable change in shape or 
magnitude of the P—curves, although, the strain at 
ultimate tensile for A-212 is e, = 0.28, which is probably 
larger than any, that will ever be used in autofrettage 
work. It would therefore seem, that up to 0.28 strain, 
the simpler expression (14) is adequate, resulting in less 
complex calculations. 

The strain determination can therefore be continued 
as before. The stress summation for the P — curve is to 
be done in accordance with (19). The wall thickness be- 
tween r, and r, is divided into suitable increments, As- 
sume two consecutive division points to be r, and frp, 
the strains at these points to be e, and e,, and the 
corresponding stresses, as taken from the stress-strain 
diagram to be o, and o,. Then the values to be inserted 
in (19) are: 

1 


Con =e (Om TM) 
9 ( 


Ar => frm (1 + tm) —ra(l + en) 


1 
r=p [ta(1 + @m) + ra(l + e,)] 
When plotting the three curves, the strained values of 
P, o and ¢= se should be plotted against the unstrained 


values of r (or K). 


The P and o curves have been extended beyond the 
yield point (the dotted lines). This makes it possible to 
read off stresses released during unloading from the auto- 
frettage pressure, and similarly to find the stresses due to 
reloading to the working pressure as explained in the 
following. Thus it is possible to get from the same chart 
all pertinent data on stresses and strains during all three 
operations: 

1. Overstraining 

2. Unloading 

3. Reloading to working pressure. 


Using the Work Chart. Assume a cylinder with a 
radial ratio equal to K and draw two vertical lines on 
the chart, A and B representing the inside and outside 
radii (see Figure 7). The distance between A and B to 
be K, as measured on the chart scale. If the cylinder 
represents a section of a 10:1 ratio cylinder, it is obvious, 
that the intersection points between A and B and the e, 
P and o curves, represents the radial strain and stress 
and the equivalent maximum stress at these points. From 
the form of the equations and the way they are plotted 
on the charts, it is also obvious that the magnitude of 
the strain e at any point K completely determines P 
and ¢. If the assumed cylinder AB is an individual 
cylinder, and not part of a 10:1 ratio cylinder, with the 
same strains at A and B, the stresses must be the same. 
The difference between P-values at A and B in this 
case represents the internal pressure in the cylinder of 
inside radius A. The position of the lines A and B deter- 
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mines the amount of overstrain. When B is located to 
the left of K = \/10, the whole cylinder is overstrained. 
When A is located to the right of K = 10, the whole 
cylinder is elastically strained. If K= 10 is located 
between A and B, the cylinder is part elastic, part over- 
strained. 

The problem in autofrettage is to find the optimum 
condition, for maximum utilization of material and with 
the maximum stresses within specified limits. Estimating 
the thickness of an autofrettaged cylinder of a given 
internal diameter and working pressure is essentially a 
method of trial and error. 

The first step is to make an intelligent guess of the 
thickness. A good approximation is to calculate a thick- 
ness from equation (11) and use 75 to 80 percent of 
this value as a first approximation, The 75 percent refers 
to high strength steels (70,000 psi Y.P.), and the 80 
percent to medium strength steels (40,000 psi Y.P.). 

The second step is to choose a suitable location of the 
yield point, that is, the degree of overstrain that will pro- 
duce the minimum stress. A number of calculations have 
shown, that for medium strength steels the optimum con- 
dition generally occurs, when the mean geometric diam- 
eter, V1.D.xO.D., is stressed to the initial yield point. 
For high strength steels, the optimum condition will 
occur when the overstrain penetrates to a diameter 
slightly smaller than the mean geometric. The first try 
would then be to locate the yield point at the mean 
geometric diameter, and if subsequent tries are required, 
to move the yield point toward the inside diameter. If 
the minimum stress thus found does not agree with the 
specified allowable stress, then another set of trial and 
error calculations must be made with a different wall 
thickness. 

If the thickness is assumed as suggested above, it is 
seldom necessary to try for a different thickness. The 
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FIGURE 3—Stress-strain diagrams for three common steels used 
in vessel design. 
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main problem then is to try for the degree of overstrain. 
This part is very easily done by means of the work chart, 
and generally 3 or 4 tries for the location of the yield 
point are sufficient. Rather than draw lines on the chart, 
use a piece of transparent paper. Draw two vertical lines 
on the paper, representing the I.D. and O.D. of the 
assumed cylinder wall, the scale of the distance between 
the lines to be the same as the logarithmic abcissa scale 
on the work chart. The line on the left, Ky == 1.0, repre- 
sents the inside diameter, the line on the right, Kop = 
O.D./1.D., represents the outside diameter. A third line 
centered between these two represents the location of 
the yield point for the first try. Draw four more vertical 
lines equidistant between the existing three lines, and 
note their K values. Now draw a horizontal line, called 
the top line, at right angles to the vertical lines. Place 
the paper on the work chart, with the intersection point, 
Kip — top line, on the plastic P — curve, Draw a hori- 
zontal line, called the bottom line, through the inter- 
section point between the Kop line and the P — curve. 
The vertical distance between top and bottom lines, when 
measured on the pressure-stress scale, equals the auto- 
frettage pressure. The intersections between the vertical 
lines and the plastic-elastic o-curve, represent the equiva- 
lent autofrettage stresses, at the diameters corresponding 
to the K numbers on the paper, and can be read directly 
off the stress scale. 

Now move the paper to the right, the intersection 
point, Kop — bottom line, riding on the P — curve, until 
the intersection point, Kip —top line, hits the elastic 
P — curve (dotted line). The intersections between the 
vertical lines and the all elastic o-curve, represent the 
equivalent released stresses, at the diameters correspond- 
ing to the K numbers on the paper, and can be read 
directly off the stress scale. 

The residual stresses are the differences between the 
autofrettage and the released stresses. 

Draw a horizontal line, the reloading line, on the 
transparent paper at a distance below the top line equal 
to the working or design pressure of the cylinder. Place 
the paper on the work chart, so that the P — curve passes 
through the intersection points Kip — top line and Kop — 
reloading line. The intersections between the vertical lines 
and the o-curve represents the equivalent reloading 
stresses and can be read directly off the stress scale. 

The resultant working stresses are the sum of the re- 
sidual and the reloading stresses. If the resulting stresses 
are above the specified minimum stress, another try is to 
be made, with lower degree of overstrain. This can be 
done with the same transparent paper by drawing an- 
other bottom line above the first one, at a distance, for 
instance, of 2000 psi, and then repeat the above pro- 
ceedings. This to be repeated until the minimum stress 
has been found. 


Here’s an Example. Assume a cylinder made from T-1! 
steel, and to the following specifications: 
I.D. = 25 inch inside diameter 
P, = 15,000 psi design and working pressure 
o; = 35,000 psi maximum allowable stress 
Substituting the values for P; and o in (11), K= 
1.97, corresponding to a wall thickness equal to 12.15 
inches. Assuming 80 percent (9.72 inch) to be the auto- 
frettaged wall thickness, the resulting O.D. = 44.44 inch 
and corresponds to K = 1.78. The mean geometric 
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... (Fig. 4), A-302 steel (Fig. 5) and A-212 steel (Fig. 6). By 
plotting on semi-log paper, the logarithmic scale permits all 


cylinders of the same K ratio to be represented by equal lengths 
throughout the whole scale. 
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FIGURE 7—Work chart for the autofrettage calculation. The 
most advantageous de of overstrain with a resulting release 
and reload are determined from this work chart. 
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FIGURE 8—Ultimate frettage stresses and pressures for the 
three common materials of vessel construction. 


diameter equals \/25 x 44.44= 33,3 inch. The vertical 
lines, the top line and the reloading line can now be 
drawn on the transparent paper, which is placed on the 
work chart with mean geometric diameter line on the 
work chart yield point line, and intersection point, 
Kyp-top line, on the plastic P-curve. The intersection 
between the Kop line and the elastic P-curve locates the 
bottom line, which for this location indicates an auto- 
frettage pressure of 65,000 psi. Three additional bottom 
lines are drawn for 63, 61 and 59,000 psi autofrettage 
pressures. Table 1 shows the resultant working stresses 
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for these four different autofrettage pressures. 

The positions of the line diagram on the work chart 
producing the autofrettage, released and reloading stresses 
are shown on Figure 7. 


Ultimate Strength. It has been shown that for any given 
value of K, the internal pressure P can be found by an 
arithmetical integration of (13), when the strain or 
stress at one point in the cylinder is assumed known. 
When higher and higher values of the stresses are as- 
sumed, the value of P will pass through a maximum. 
Manning postulated, that this maximum is the ultimate 
or bursting pressure of the cylinder, and this theory is 
amply supported by Crossland and Bones. As Manning 
used the stress-strain curve from a torsion test, the ulti- 
mate pressure could not be related to the usual mechani- 
cal properties of the material. 

From the work chart procedure for finding internal 
pressure, it is obvious, that the maximum value of P, for 
a given K ratio, must occur, when the sliding line dia- 
gram reaches a point on the P — curve, where it starts 
a downward slope. Figure 8 shows the upper range of 
the P — and o-curves of the work charts of the three 
materials previously described. It will be noticed, that the 
downward slope of the P — curve starts at or near the 
ultimate strength of the material, It is therefore postu- 
lated, that bursting will occur, when the stress at the 
inside diameter reaches the ultimate. 

The distance between two verticle lines drawn on 
Figure 8 (Kyp through the point of maximum stress and 
Kop to the right of Ky) measured on the abscissa scale 
will represent the K ratio for a certain cylinder. The 
vertical distance between the intersections of the two 
lines with the P — curve will represent the bursting pres- 
sure of the cylinder. Figure 9 shows the bursting pressures 
plotted against different K ratios for three materials. 

The postulated bursting criterion can be used as a 
basis for an empirical formula for the ultimate or bursting 
strength of a cylinder. First a formula must be developed 
for the strained diametrical ratio K’. From the expression 
(18) for large strains: 


e,(2 + fo) at &u) 


1+, 


Also: K =ETT.. 


K*— 1 


Eliminating eo: (K’)?=1 +77 Fe)" (21) 


This expression is shown graphically in Figure 10. 


Several expressions for an empirical bursting pressure 
were considered and compared with the values obtained 
from Figure 9. The first formula: 


2 
Pur =—=% log. K’ (22) 
v3 


shows too high values for Pyxr for large values of K’. 
Another try was: 


2 
Pour = loge K’ (23) 


Om = A/ (bu — 20) 


where A equals the area under the stress-strain curve 
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FIGURE 10—Bore strains and cylinder 
ratios for computing the ultimate bursting 


strength. 
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FIGURE 9—Bursting pressures for three 
materials plotted against radius ratios. 


between ordinates through e, and eo. This formula 
showed similar deviations as the previous one although 
to a smaller degree. 


The final formula is: 


2 Oto f 
Pur = va 2 log. K (24) 
The outside wall stress, oo, is taken from the stress- 


strain diagram. The corresponding strain is: 


’ 


t= (I Pr ee 


Table 3 shows the bursting pressures in accordance 
with the three equations and Figure 9. 


TABLE 3 
Bursting Pressures for Different Equations 








BURSTING PRESSURES, PSI 
Eq. (22) | Eq. (23) | Eq. (24) Fig. 9 
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Equation (24) shows very good agreement with Figure 9. The deviations 
are within the limits of accuracy used in the calculations. 


LITERATURE CITED 
1 “Overstrain of Metals’? by A. E. Macrea. H. M. Stationery Office. 
London, England. 1930, 
?“*The Overstrain of Tubes by Internal Pressure” by W. R. D. Manning, 
Engineering. London, England. Vol. 159, 1945, pp. 101-102, 183-184. 
*“The Design of Cylinders by Autofrettage’ by W. R. D. Manning, 
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S. M. Jorgensen is mechanical 
engineer for Foster Wheeler Cor- 
poration, New York. He has done 
mechanical engineering for firms in 
Europe and the United States 
mainly in the field of prime movers, 
power plants, oil refineries and pet- 
rochemical plants. He joined the 
Foster Wheeler Co. in 1937 as con- 
tract engineer in the Process Plants 
division and is presently engaged 
primarily in research and develop- 
ment of vessels and other equipment 
for high pressures. Jorgensen is a 
graduate of the Royal Technical 
College, Copenhagen, where he re- 
ceived a B.S. degree in mechanical 
engineering in 1922. 
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Engineering. London, England. Vol. 169, 1950, pp. 479-481, 509-511, 562-563. 

***The Ultimate Strength of Thick-Walled Cylinders gy po to Internal 
Pressure”’ ee” Crossland and J. A. Bones, Engineering. London, England. 
Vol. 179, 1955, pp. 80-83, 114-117, 


* “Strength of Materials’ by S. Timoshenko, D. VanNostrand Company 
New York, N. ¥. Second Edition, 1941, pp. 236-241, 


NOMENCLATURE 
Bore pressure, psi. 
Radial pressure at I.D., psi. 
Bursting pressure, psi, 
Pressure summation, yield point to O.D., psi. 
Pressure summation, initial to end of yield zone, psi. 
Pressure summation, end of yield zone to O.D., psi. 
Pressure summation, I.D. to end of yield zone, psi. 
Pressure summation, I.D. to O.D., psi. 
Radius to any point, in. 
Inside radius, in. 
Outside radius, in. 
Radius to yield point, in. 
Radius to end of yield zone, in 
Intermediate radius, in. 
ro/ri unstrained 
ro/ri strained 
Tangential stress, psi. 
Radial stress, psi. 
Longitudinal stress, psi. 
Combined stress, psi. 
Combined stress at I.D., psi. 
Combined stress at Y.P., psi 
Combined stress at rx, psi, 
Ultimate stress, psi. 
ér/r, in./in. 
Strain at Y.P., in./in. 
Strain at rx, in./in. 
Strain at ro, im./in. 
Strain at ¢,, in./in. 
Coeff. of elasticity 30 10°, psi 





CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


Millions of Barrels End of Month) (Thousands of Barrels Daily) (Millions of Barrels End of Month) 


jon Feb Mor Ape Moy Jun Jul Aug Sep Oct Nov Dec 


1956 EE 7 Es 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Milbons ot Barrels End of Month} (Mithons of Barrels End of Month Milhons of Barrels End of Month) 


jon Feb Mer Ape Mey fun Jul Aug Sep Oct Now Dec jon Feb Mor Apr Moy Jun Jul Aug Sep Oct Wer Gee 


_ Gasoline Stock Growth Eases 
Taking Stock Oil Imports Highest Since August 
Fuel Oil Inventories Dropping 





DISTILLATE | RESIDUAL | DAILY 
CRUDE OIL | KEROSINE FUEL FUEL | IMPORTS 


Pro- Runs to | Stocks Pro- Stocks Pro- Stocks | Pro- Stocks 
| End of duction | End of | ductio: End of | ductio End of | Crude | Total 
Daily | Month Daily | Month | Daily | Month | Daily | Month | Oil Oils 
| 
7,692 | 707 3,867 | 341 | 33.283 141,808 | 44,071 | 823 
7,762 | 265,610 | $ 43% 395 | 26.770 | 111,333 
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Source: Data, for last two months from API; prior monthly data from Bureau of Mines. Data in thousands of barrels. 
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These gauges show high levels of gas and 
liquid pressures created by machines de- 
signed and built by Ingersoll-Rand. 


x: : Such pressures have not always been 
/ / / y , practical. Most top levels have crept up 


* little by little as new processes in indus- 

35,000 psi try demanded higher and still higher 
“>, pressures. Those indicated here are bold 

RECIPROCATING COMPRESSORS advances, much higher than the pre- 


ceding highs. Each is another building 
block in the foundation of experience. 


a 





Through a half century of such ex- 
perience Ingersoll-Rand has been closely 
associated with the process and petro- 
chemical industries. If you need to com- 

~ press.a gas,or pump a liquid at any 
“pressure you choose to call high, take 
*-@dvantage of Ingersoll-Rand’s experi- 
3 _ ence that has continuously set the pace 
«4p. high-pressures. 


- FR) Ingersoll-Rand 


° “high pressures, 1-681 11 Broadway, New York 4, N. Y, 
measured in pounds per square inch. 
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APl'ers To Los Angeles 


The API Division of Refining has released 
the program for its semi-annual meeting in 
Los Angeles, and its al! there for you to read 
in this month’s account of “What’s Happen- 
ing in the Industry.” 

Keep Going to Page 220 


Easier Solutions 


It’s easy to find the capacity of your vertical 
cylindrical tanks. You will learn the seven 
easy steps in doing this by reading this 
month’s interesting and informative lead ar- 
ticle in “How To Do It.” 

Keep Going to Page 174 


When, Where, and What 


A “must read” for every man in the indus- 
try is the “Meetings Calendar.” It’s an easy- 
to-read tabulation of what’s coming up in the 
organizations and societies that are of most 
interest to you. 

Keep Going to Page 234 


You Should Know 


“What Suppliers Are Doing” is the depart- 
ment where you will find information you 
need to know about the companies that supply 
the refining-petrochemical-natural-gasoline in- 
dustry. This handy guide will help you keep 
up with the people who serve your plant, and 
any extension of facilities which will be of 
service to you. 

Keep Going to Page 251 
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First Finnish Refinery 


This month’s lead story in “Who's Build- 
ing” concerns Neste Oy’s new refinery which 
has just gone on stream in Finland, and is the 
world’s northernmost refinery. You'll read 
all about this new plant plus dozens of others 
which have been completed or are just start- 
ing construction all over the world. It’s all 
there for your personal information, so be 
sure that you... 

Keep Going to Page 182 


My! Times Do Change 


That’s why you should read “Changing 
Times,” a fast moving account of those items 
that made news in the industry last month. It 
is just what the doctor ordered for busy indus- 
try men who don’t have time to wade through 
many paragraphs to get the meat of the sub- 
ject. Take a look for yourself! 


Keep Going to Page 232 


People Are Going Places 


As the industry progresses, new jobs are 
opened, old jobs are filled by new men. You 
may know many of them. Take a look at 
“What’s Happening Among Men in the In- 
dustry” to see what’s happening to the men 
you know—and those you would like to 
know. 

Keep Going to Page 239 
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Flanged end; outside screw and yoke. 
Available with brass seat and steel 
stem; brass seat and brass stem; or 
in all-iron. 


Screwed end; outside screw and yoke. 
Available with brass seat and steel 
stem; brass seat and brass stem; or 
in all-iron. 


Hub end; non-rising stem; 
brass seat and stem. 


Crane Iron Body Gates-Versatile Valves 
for Petroleum Industry Services 


Look to Crane for better performing 125-pound iron 
body wedge gate valves. Improved design gives them 
greater strength and important operational advantages. 
As a result, these valves offer dependable performance 
on a wide variety of services ... easy maintenance... 
long life. 

Among the advantages of Crane iron body wedge 
gates are: 
© Oval body and bonnet, with extra metal where needed 
most. 
© No bonnet joint leakage— More bonnet bolts on closer 
centers insure uniform bolt load distribution on bonnet 
joint and gasket. 
e Long disc guides seat discs properly . . . minimize drag 


on seating surfaces ... prolong valve life. 

e Shoulder-type seat rings prevent rings from loosening 
in service. 

© Two-piece ball-type gland prevents binding on stem 
even when gland bolt nuts are pulled up unevenly. 

e Exceptionally deep stuffing box can easily be repacked 
under pressure when valves are wide open. 

© Avaiiable in 19 sizes—2 inches to 48 inches—all-iron 
or brass trimmed. In addition, Crane makes companion 
valves in globe, angle, check, quick-opening and Under- 
writers’ patterns. 

For complete descriptions of Crane iron body gate 
valves, consult your Crane Representative, or write to 
Crane Co. at the address shown below. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS © HEATING « 


AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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How To Do It... 





Use Nomograph to Find Tank Capacity 


If you know the tank height and diameter, this 
graph will solve your problems. 


This simple nomograph can be 
used to find the capacity of your 
vertical cylindrical tanks. Here’s how 
it works: 

Draw a straight line from the 
“height” scale through the “diame- 
ter” scale and to the first “capacity, 


barrels” scale. Read directly the ca- 
pacity of the tank in barrels. (Note: 
The “height” scale may be used to 
indicate the overall height of the 
tank or the depth of liquid in the 
tank.) 

Draw a second straight line con- 
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necting the two “capacity, barrels” 
scales at the same reading on each 
scale. Read the capacity of the tank 
in gallons and cubic feet on the 
proper scales. 

The nomograph was constructed 

as follows: 

1. The “height” scale is based on 
two log cycles per ten inches 
with a range of 1 to 60 feet. 

2. The “capacity, barrels” scale is 
based on four log cycles per ten 
inches with a range of 20 to 
150,000 barrels. 

3. The “diameter” scale is based 
on three log cycles per ten inches 
with a range of 4 to 150 feet. 

4. The distance between the height 
and diameter scales is exactly 
two-thirds the distance between 
the height and “capacity, bar- 
rels” scale. 

5. Determine points to locate the 
diameter scale from the follow- 
ing equation: Capacity, barrels 
= 0.1399 (diameter)? (height), 
units in feet. 

6. The “capacity, gallons” scale is 
based on four log cycles per ten 
inches. The initial point on the 
scale is determined as follows: 
20 barrels x 42 gallons per bar- 
rel = 840 gallons. The range of 
the scale is 900 to 6 million gal. 

7. The “capacity, cubic feet” scale 
is based on four log cycles per 
ten inches. The initial point on 
the scale is determined as follows: 
20 barrels x 5.6146 cubic feet 
per barrel = 112.292 cubic feet. 
The range of the scale is 120 to 
800,000 cubic feet. 

Item submitted by: Marvin H. 

Green, Philadelphia, 


Dope Heater from Scrap 


Where wrapped and coated sec- 
tions of pipes are being erected or 
where dope is needed for roofs, etc., 
it is always necessary to have a port- 
able dope heater. One refinery fore- 
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Sarco Temperature Controllers 
Self-Powered . . . Fully Modulating 


Simple as ABC .. . a thermostat with capillary tubing and a 
valve. That’s all! Operated by liquid expansion. Automatic. 
Self-powered . . . no electricity or compressed air required. Self- 
contained . . . no exposed mechanism. Packless valve . . . no 
stuffing box to leak or stick. Easy to install by any pipefitter. 

Furnished with thermostats suitable for any liquid or for 
air in dryers, ovens, air ducts, etc. Valve sizes . . . % to 6”. 
Temperature ranges to 300°F. Bulletin 620-2. 


Low-cost Temperature Control —by ry Viae 


Self-Powered and Electric Indicating 


SaRCO AIR ELimmaTOR 


P *" WOT waTER 
STORAGE HEATER 


FLOaT- THERMOSTATIC 
STeam TRAPS 
& STRamens 


Typical applications: Sheil and tube 
heat exchangers; condensers, ol! storage 
tanks, dryers, etc. 





Sarco Cooling Controls 
Self-Powered . . . Fully Modulating 


Simple, compact, automatic thermostatic valve. Eliminates 
overcooling and undercooling. Saves water. Overall height of 
%” size is only 17%6", Self-powered . . . requires no electrical 
or compressed air hook-up. Valve and bulb all in one unit. No 
exposed mechanism. Single-seated packless valve . . . not af- 
fected by silt or scale-forming minerals. 

Valve sizes . . . % to 1%”. Temperature ranges between 40° 
and 210°F. Bulletin No. 710-B. 














Typical applications: compressors, 
small engines, water-cooled bearings, con- 
densers, dry cleaning stilis, etc. 





Sarco Temperature Controllers 
Self-Powered . . . Single-Seated, Tight-Closing 





A simple, self-powered automatic temperature con- 
troller with diaphragm-operated, pilot-controlled 
valve. Designed for intermittent service or service in- 
volving long periods with practically no call for steam. 
Self-powered by liquid expansion . . . no electricity 
or compressed air needed. Packless. 

Valve sizes . . . ¥% to 3”. Temperature ranges to 
300°F. Bulletin No. 625-B. 





Typical applications: instantaneous 
heaters, fuel oi! pre-heaters, high pressure 
applications on hot water storage tanks. 








Sarco Electric Temperature Controllers 
indicating Type 


Simple, inexpensive, electric-indicating automatic temperature 
controller. Sensitive enough to perform many of the functions 
of much more elaborate recorder-controllers, at a fraction of 
their cost. Responds to changes of + %2°F. Adjustable. Large, 
easy-to-read scale shows both actual and set temperatures. 

Temperature ranges between minus 90° and plus 650°F. Offers 
many sequence combinations such as step-heating. Bulletin 
1025-B. 


SARCO 12S) 
ELECTRIC TEMPERATURE 
srl CONTROUER cw. 

















Typical applications: plating tanks, 
processing vats, kettles, chemical tanks, 
etc. 





February, 1958—PetroteuM REFINER 


Sarcostat Hydraulic Motor Valves 
Electrically Operated 


For remote control by hand or thermostat. Open and shut op- 
eration. Can be equipped with semi-modulating mechanism. 
Powerful hydraulic action operates valves up to 5” single- 
seated, or 8” double-seated, at pressures up to 175 psi. Ruggedly 
constructed ... to withstand severe use without constant super- 
vision and with minimum maintenance. Operates in any position. 

For direct connection to 110 volts A. C., 60 cycle current. 
Valve sizes .. . % to 5” single-seated; % to 6” double-seated. 
Bulletin 1080-A. 





UNDIVIDED 
RESPONSIBILITY 
From one “Complete Line”’ 
SOUICE... SARCO-SARCOTHERM 
. . » for temperature control- 
lers, steam traps and other 

heating specialties. 


For more data on advertised products, use Readers’ Service Cards, fast page. 





Fatterson oe 


(4° ke 


REDUCTION IN BLENDING TIME 


with the famous THorl Blew 


This deep cut in processing time represents for Polyrez Company, 
Woodbury, New Jersey, the difference between earlier spiral 
blending of phenolic resins and today’s rapid ThoroBlender 
operation. Previous production difficulties included product 
caking and loading limitations. Now, very large batches of 
completely homogeneous blends are obtained in record time with 
the ThoroBlender, even with additives as small as 2%. For 
fast, gentle, thorough mixing—independent of flow properties 
of your maierial or variations in particle size—put the 

Patterson ThoroBlender to work in your plant. A Patterson 
engineer will be glad to arrange for test blending of your 
materials in our laboratory and discuss the data with you. Write. 


ADVANCED 
PROCESS EQUIPMENT 


@ A Subsidiary of Ferro Corporation © 
East Liverpool, Ohio 


THE fitterson FOUNDRY AND MACHINE COMPANY (CANADA) LIMITED 
Toronto, Ontario 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 37, No. 2 





man made an efficient heater from 
scraps of material which can usually 
be found around the refinery junk 
yard. 

The fuel container was made from 
a two foot section of 12-inch pipe, 
and the heater and dope container 
were made from a 30-inch nipple of 
16-inch pipe, with a false bottom so 
that the lower end has space for the 
burner. After fabrication, both sec- 


How to Do se x 


tions are mounted on a two wheeled 
buggy. A two-inch nipple holds up 
one end so that the assembly will set 
firmly on uneven ground. 

In operation, the fuel tank is filled 
about three-fourths full of kerosine 
or distillate fuel, and about 50 
pounds of pressure applied by means 
of a tire pump. The outlet line, 
which is connected to the top of the 
tank, runs to the bottom to effectively 
drain the tank and then to the fire- 
box of the heater. 

The one-half inch fuel line makes 
a complete loop through the firebox 
where the fuel is preheated as it is 
jetted into the burner. Dope can be 
applied whenever and wherever 
needed by keeping this unit near the 
jobsite. 


Item submitted by Harry Hess, 
Houston. 


Tape Greatly Lengthens Life of Flag 


* 
* 
* 
* 
* 
* 


Frayed flags are not things of 
beauty and the maintenance prob- 
lems soar with each windy day. 

The life and appearance of a flag 
may be increased considerably by 


Nylon Or Bias Tape 
5 Or 6 Inches 


sewing a small strip of nylon or bias 
tape near the end of the flag, as 
shown. 

The strip will hardly be notice- 
able, and the flag life will increase 





Refiner, P. O. Box 2608, Houston. 





$$ Your Ideas Are Valuable! $$ 


At least $10.00 will be paid for each idea accepted for “How To Do It.” 
All you need to do is write a brief note telling about your idea, then 
attach a photo or sketch (if needed), and mail it to Editor, Petroleum 
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Adapter and Coupler 





Superior quality forged 
—precision machined 
Uniform wall thickness 
—no weak spots 
Extre heavy reinforcing rim 
lerger diameter com ears 
for longer service life 


Extra 


forged 
hondles 
—greater greater 
economy  *afety and 
longer 
service 
Uniform heavy 
wall thickness € 
—no weak spots Fal 
Superior quality 
— precision machined 
—accurate tolerances 


Recess retains gasket 
in coupler and assures 
proper placement 


your best buy is 


EVER-TITE 
-the best quality 


quick couplings 


Bronze 
Aluminum 
Stainless 
Carbon 
Malleable 
Hastelloy 


You save time and 
money when you use 
EVER-TITE 
COUPLINGS, because 
you get speedy 
deliveries—no leaks. 
The tightness is 
F predetermined in 
manufacture so you 
can be sure with 
EVER-TITE. 
The EVER-TITE 
trademark is a 
hallmark of 
dependability. 
EVER-TITES do the 
best job in the trans- 
fer of every type of 
product through 
hose or pipe. 
E Get EVER-TITE and 
get the best. Ask your 
EVER-TITE distributor now. 
Shank 
Ries EVER-TITE COUPLING CO. INC. 
Coupli 254 West S4th Street 
ovens New York 19, N. Y. 


EVER-TITE 
Standard 


EVER-TITE 
Adapter 
and 
Coupler 


EVER-TITE Dust Protectors 


177 





In recorders and 
recording controllers 


BARBER 
COLMAN 


»»:Wheelico gives you 
the “‘extras’”’ that 
really count 


Series 8000 Recorders and Recording Controllers — available in a 
wide range of models, these self-contained null-balancing elec- 
tronic instruments feature convenient swingout design for easy 
chart and instrument maintenance. Multi-point recorders keep 
permanent records of up to 16 points on a single chart — feature 
up to six limit switches for high and/or low signal indications . 

single- or multi-color printing ...3 to 24 in. per hr recording speeds. 


Automatic Reset for Recording 
Controllers—available with 
Series 8000 instruments for 
demanding processes where small 
capacitance requires wide pro- 
portional settings and where 
offset cannot be tolerated. Tam- 
perproof cover protects all ad- 
justments, leaves necessary 
controls available to operator. 


Prove in your own plant that more accurate controlling and 
recording makes a big difference in precision processes. 
Wheelco Instruments not only provide outstanding operating 
characteristics but feature easier adjustment, inspection, and 
maintenance. Get the complete story by calling your nearby 
Wheelco field engineer or writing today for Bulletin F-7955. 
Wheelco gives you faster deliveries, too! 


BARBER-COLMAN COMPANY 
Dept. B, 1597 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. X, Toronto and Montreal, Canada 


Industrial Instruments ° Air Distribution Products 
Aircraft Controls * Overdoors and Operators 
Molded Products °* Machine Tools °* Textile Machinery 


Automatic Controls ° 
Electrical Components * Small Motors °* 
Metal Cutting Tools * 
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| 
| 


the raveling is 
or 6 inches on the 


considerably when 
confined to the 5 
end. 

Idea submitted by Chester Sapp 
Ethyl Corp., Pasadena, Texas. 


Clay Holds Thermometer 


4 


Where it is desired to note the 
drop in temperature on unprotected 
lines or whenever it is necessary 
know the temperature of the fluids 
inside a pipeline, a glass thermometer 
can be fastened to the pipe (white 
arrow) with modeling clay usually 
used in the classroom. This clay has 
a low coefficient of viscosity change 
when the temperature is 
and will hold the 
place. Where the 
be left unattended, 
over the modeling 


to 


increased 
thermometer in 
thermometer is to 
a rag can be tied 
clay. 

By using a few thermometers and 
some clay, spot checks may be easily 
made throughout the plant to get the 
exact drop in temperature from one 
vessel to another. 

Idea Submitted by: 


Houston. 


Harry Hess, 
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BUTADIENE: 


The Houdry Dehydro tion Process is unsurpassed for duplicity ba 
ond fiesihiier in tenadiorulng thavaucs unease aaa 
e Butane to Butadiene or e Butenes to Butadiene 


Houdry Dehydrogenation Catalysts are unsurpassed, too, for sta- 
bility and selectivity in single-step olefin production. 


Consult with us—Houdry Dehydrogenation may be profitable for you. *Houdry means Progress 
HOUDRY PROCESS CORPORATION, 1528 WALNUT STREET PHILADELPHIA 2 PA 


Butenes e Other light hydrocarbons 
e Isobutane to Isobutene to mono- and di-olefins 
e Since 1955 more than 300,000 annual tons of Hi butadiene 
capacity has been licensed. « All new U.S. butadiene 
eens ee ee te oe 
dustry started in 1955 have been Houdry-designed and -licensed. 


--+ through Cotalysis 
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our research 


In critical processing 
at SUN OIL... 
SELAS Gradiation” 


Take catalytic reforming. Rapid, precise heating is of utmost im- 

rtance in this critical petroleum process. Where a 5°F variation 
in outlet temperature can adversely affect product octane by as much 
as one number, the value of Gradiation heating—providing +1°F 
control—is obvious. 

Selas Gradiation heaters are in service in most of the major cata- 
lytic reforming processes: in visbreaking, light hydrocarbon pyrol- 
ysis, in high temperature heating including cylindrical reactors. 

In critical processing operations in the petroleum and petrochemi- 
cal industries, Selas Gradiation heating provides 
@ Preciseness of heating 
e Ability to handle a variety of feed stocks; for example: ethane, 

propane, ethane-propane mixtures including propylene—in one 

heater 

@ Instant response to controller demand, achieving close equilib- 
rium approach 

e Zone Control . . . up to 3 independent coils in the same heater 

Specially-engineered and custom-built to meet your specific proc- 
essing needs, Gradiation tubular heaters are available both Selas- 
shop-assembled and field-erected. 


Selas multiple-coil Gradiation 
heater in Houdriformer serv- 
ice, producing high octane 
Pisa at Sun Oil Company, 

td., Sarnia, Ontario, refinery. 


Send for Bulletin 72 “Gradiation Heating for Petroleum and Chemical Processing.” 
Selas engineers will be glad to discuss your heat-processing requirements with you. 


Gradiation is a registered trade name of Selas Corporation of America. 


For more data on advertised oroducts, use Readers’ Service Cards, last page PETROLEUM REF tNER——l ol 37, No 











is your reward 





In non-critical processing 
at CALIFORNIA OIL... 
SELAS Econotherm* 


Where operations require materials to be 
heated below decomposition temperatures; 
where, because of this condition, precise control 
is not required; where, by the very nature of the 
operation, low first cost is an important factor . . . 
Selas Econotherm heaters are the choice of Cal- 
ifornia Oil and other processors in the petroleum 
industry. 


Depending on the desire of the customer, and 
the economy involved, Econotherm heaters may 
be delivered intact to the job-site—completely 
Selas-shop-assembled, or field-erected, as in the 
case of this California Oil installation. 


Three basic Econotherm designs have been 
developed to achieve maximum economy. To 
meet processing conditions not covered by these 
standard units, specially-designed Econotherm 
heaters will be custom-built as required. 


Multiple-coil, floor- 
fired (using combina- 
tion gas and oil 
burners) Econotherm 
crude unit heater in 
vacuum service at the 
California Oil Co., 
Perth Amboy, N. J., 
refinery. 


*Trade Name 


SEIS eet ord ail Procning Cnginaere 


CORPORATION OF AMERICA : 
SRSEHEM PRNNETLUARIA DEVELOPMENT - DESIGN » CONSTRUCTION 
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Finland's First Refinery on Stream 


Neste Oy’s new plant will supply about half of 
Finland’s current petroleum demand. 


NESTE OY, FINLAND’S FIRST 
petroleum refinery, is fully on stream, 
and operating at up to 115 percent of 
capacity. 

This northern refinery which is ex- 
pected to meet about half of Finland’s 
demand for petroleum products, was 
designed and engineered by The Lum- 
mus Co., New York and its European 
subsidiaries in Paris, and The Hague. 

Neste Oy is controlled by the Fin- 
nish government. The refinery is lo- 
cated at Naantali, near the south- 
western port of Turku, and is designed 
to handle a mixture of 18,500 bpd of 
Middle East and Russian crude oil or 
19,200 bpd of Russian crude alone. 


The new refinery includes; an elec- 


trical desalting unit; atrnospheric and 
vacuum distillation unit; Catformer, 
with a total charge of 3,400 bpd; 
Thermofor catalytic cracking unit 
with a fresh feed charge of 6000 bpd; 
catalytic polymerization unit to pro- 
duce 500 BSD of polymer gasoline; 
asphalt vacuum and oxidation unit to 
produce 1300 BSD of paving grade 
asphalt. There are also the necessary 
units for vapor recovery, solid copper 
chloride sweetening and double caus- 
tic and inhibitor treating, 

One of the few refineries in the 
world, and the first complete refinery 
in Europe to have a fully electronic 
instrument control system, Neste Oy 
boasts an overall completion time of 
less than 24 months from the date 


7 


when procurement areas were first 
definitely established. 

Crude oil was first introduced to 
the atmospheric unit toward the end 
of July, 1957. Six weeks after the 
start-up the refinery was up to capac- 
ity, producing a full line of gasoline, 
fuel oil, LPG, and asphalt products. 

Under its contract with Neste Oy, 
Lummus provided engineering, pro- 
curement, coordination, construction 
supervision and assistance during in- 
itial operation. Lummus also provided 
assistance in arranging for a broad 
financing scheme, set up an operator 
training school at the job site, and 
helped set up the overall refinery or- 
ganization and manpower require- 
ments. 

Since the refinery was constructed 
on a virgin tract as a grassroots instal- 
lation, complete auxiliary and offsite 
facilities had to be provided. These 
include sea water pumping stations for 
cooling and fire use, compressor sta- 


Reforming and catalytic cracking are included in Finland’s new refinery. 
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MULTISTAGE, TURBINE-DRIVEN ... Oto 


: , sf driy 
this Elliott centrifugal compressor, rated 135,500 inlet cfm, en 
iniet pressure 14.5 psia, discharge pressure 22.0 psig, is driven 

by an Elliott turbine rated at 12,440 hp, at 2400 rpm, 


For nearly fifty years, Elliott has been building 
centrifugal compressors for all applications. The 
standardized conservative design of Elliott com- 
pressors results in dependable service and low 
maintenance. 

Manufacturing both turbines and motors which 
drive the compressors, Elliott is able to match 
drives to specific compressor requirements both 

in physical design and in performance. 
SINGLE-STAGE, MOTOR-DRIVEN.. .. Call your nearby Elliott District Office for 


this Elliott centrifugal compressor, rated 25,650 inlet cfm, inlet detailed information, or write Elliott Company, 
ressure 13.7 psia, discharge 16.7 psia, is driven by an Elliott 


00-hp totaily-enciosed air-to-air cooled induction motor at Compressor Department, Jeannette, Pa. 
3560 rpm. 


fo ELEE OTT Company 
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tions for instrument and plant air, and out- 
door type steam boilers complete with feed 
water treatment. 

Tankage for approximately 30 days stor- 
age of crude and finished products, and fa- 
cilities for railroad, truck and tanker or 
barge shipment of the products are pro- 
vided. Also included are facilities for ad- 
dition and blending of T.E.L., inhibitors, 
dyes, deactivators, etc. as required for the 
various distillate products. 

Due to its somewhat remote location the 
refinery has its own firehouse, firefighting 
equipment, and firefighting force. Also con- 
tained are a fairly complete warehouse and 
workshop, a well equipped laboratory for 
purposes of plant control and research, as 
well as an administration building. 

The supply of material and erection of 
Neste Oy was handled by a French group 
headed by Fives-Lille and the Mannesmann 
organization in Germany. 


British Petroleum Co., Ltd., is plan- 
ning to build an oil refinery with a capac- 
ity of at least 40,000 bpd, on the East 
bank of the Oslo Fiord in cooperation with 
on subsidiary, Norsk Braendse- 
olje. 

Standard Oil Co., (New Jersey) has al- 
ready announced that its affiliate will 
build a $30.7 million plant at Oslo, It 
was also announced by Shell that it is con- 
sidering building a Scandinavian refinery. 


Austrian Oil Administration’s pro- 
jected new refinery at Schwechat will be 
built in two stages, with a final annual 
capacity of 2.5 million tons after its final 
stage is completed sometime in 1962. 

Work on the first stage will start De- 
cember, 1959 and it is expected to cost 
about $27.2 million. It is expected that 
the new refinery along with established 
plants will be able to furnish the country’s 
needs of oil products. 


Royal Dutch Shell croup may estab- 
lish an oil refinery in Mombasa, Kenya 
(East Africa) according to Barclays Bank 
D.C.O. 

The bank quotes the Kenya Minister 
for Commerce as saying that the group 
has more than two years in which to make 
up its mind, but that a decision before 
then is likely. The group has acquired the 
land it needs and has carried out certain 
preliminary investigations. 


French oil companies are planning to 
build a 70,000-bpd refinery in Strasburg 
to supply Eastern France, Southern Ger- 
many and Switzerland. 

The companies, all but one government 
owned or controlled, are Compagnie Fran- 
caise des Petroles, Cie Francaise de Raffi- 
nage, and the Pechelbronn-Antar-Petroles 
de l’Atlantique group. Pechelbronn is pri- 
vately owned. 

When it is completed, this will be 
France’s first refinery located inland, near 
the oil markets and far from the coast. 

A crude oil pipe line is to be constructed 
from Marseille to Strasburg, If longer 
range plans to lay a pipe line network 
from Marseille to Belgian, Dutch, and 
German refineries materialize, it would be 
tied into the Strasburg project. The new 
plant would also process Algerian oil, 
which is expected to be flowing in large 
volumes by 1960 or 1961. 
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A 350-ton deisobutanizer distilla- 
tion column, 212 feet high, was 
raised into position in one piece at 
the El] Segundo refinery of Standard 
Oil Co., of California, Western Op- 
erations, Inc. The lift was one of 





Up She Goes! 


the heaviest ever accomplished in 
the U. S. with a load of this type. 
Macco Refinery and Chemical Di- 
vision, California, was the prime 
contractor for construction. 








Chowguli & Co., (Hind) Private, 
Ltd., Bombay, India, has been investi- 
gating the possibilities of manufacturing 
phthalic anhydride from naphthalene, but 
due to the non-availability of naphthalene 
in quantities for the development of a 
phthalic anhydride plant, the company is 
now studying the use of ortho xylene. 
Production will initially be about 2500 
tons per year. Chowguli & Co. is inter- 
ested in receiving offers for installation of 
a complete unit together with the tech- 
nical know-how. 


The Texas Co. has completed conver- 
sion of a Hydroformer into a UOP Plat- 
forming unit at its Lockport, Ill., refinery, 
and the unit is now on stream. 

A Unifining unit, set up in combination 
with the Platformer at Lockport, serves as 
a pre-treater. It is processing an inter- 
mediate straight run naphtha, derived 
from Mid-Continent crudes. The Plat- 
former produces a clear high-octane blend- 
ing component, The combination unit has 
a design capacity of 9000 bpd. 

Another Unifining unit is under con- 
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385 Madison Avenue 


TORS FOR INDU: 


New York 17, N. Y. 





WORLD’S NORTHERNMOST REFINERY ON STREAM 


Finland’s First Refinery, Engineered by Lummus, 
Now Fully Operating at up to 115% of Design Capacity 


Finland’s new Neste Oy refinery, designed to han- 
dle a mixture of 18,500 B/D of Middle East and 
Russian crude oil, or 19,200 B/D of Russian crude 
alone, is now on stream. 

Located at Naantali, near the southwestern port 
of Turku, the new refinery includes the following 
units: an electrical desalting unit; atmospheric 
and vacuum distillation unit; Atlantic Catalytic 
Reforming Unit (Catformer) with a total charge 
of 3400 BSD; Socony Mobil Thermofor Catalytic 
Cracking Unit with a fresh feed charge of 6000 
BSD; California Research Corporation Catalytic 
Polymerization Unit to produce 500 BSD of poly- 
mer gasoline; asphalt vacuum and oxidation unit 
to produce 1300 BSD of paving grade asphalt. 
There are also the necessary units for vapor recov- 
ery, solid copper chloride sweetening and double 
caustic and inhibitor treating. 

Under its contract with Neste Oy, Lummus 
provided detailed engineering, coordination of all 
procurement, construction supervision and exten- 
sive assistance during initial operation. Lummus 
also provided assistance in arranging for a broad 
financing scheme, set up an operator training school 
at the job site, and helped set up the overall refinery 
organization and manpower requirements. 

Construction of the refinery was completed in 
July, 1957, with crude first introduced to the Atmos- 
pheric Unit by the end of July, 1957. The refinery 
was up to capacity, producing specification prod- 
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ucts within 6 weeks after start-up. Overall com- 
pletion time was less than 24 months from the date 
when procurement areas were first definitely estab- 
lished. 

One of the few refineries built thus far to have 
a fully electronic instrument control system, the 
new installation will meet about half of Finland’s 
demand for petroleum products. 

For design, engineering and construction of re- 
fineries anywhere in the world, Lummus’ over fifty 
years of world-wide experience is at your disposal. 


THE LUMMUS COMPANY, 385 Madison Avenue, 
New York 17, N. Y., Engineering and Sales Offices 
and Subsidiaries: New York, Houston, Baton 
Rouge, Montreal, Caracas, London, Paris, The 
Hague, Bombay. Sales Offices: Chicago, Washing- 
ton, D. C. Engineering Development Center: New- 
ark, New Jersey. 


For more data on advertised products, use Readers’ Service Cards, last page. 





EVERY 


ENGINEER 


will 


want a 


copy of this 
NEW 


HOW TO SOLVE 


PIPE EXPANSION 


PROBLEMS 


ERTAIN distinctive characteristics and features make 
Barco Flexible Ball Joints particularly well-suited for 


solving many present-day plant piping design problems, 
especially for Steam Service: 


1. 
2. 
3. 
4a. 
5. 
6. 


Ability to handle compound movement (where twisting is combined with 
thermal expansion and contraction). 


Virtually no deterioration. Able to stay in service for years without 
repairs or maintenance. No lubrication. 


No heavy pipe anchoring required. No “end thrust” developed under 
pressure. Mini space ded for installati 


Maximum safety for high temperature applications. All-metal construction 
available. Special metals can be specified. 








Basic design is pressure sealing against leakage and self-adjusting 
for wear. Suitable for steam pressures to 750 psi and higher. 

Easy to engineer joints into piping to provide for any degree of 
flexibility, expansion, or movement required. 


New Bulletin No. 31 contains interesting diagrams showing 
how to solve many common pipe expansion problems 
EASILY, ECONOMICALLY. Ask for a copy; see your nearest 
Barco representative or write: 
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MOVES IN 


BARCO BALL JOINTS — 

Sizes Ye" to 12”. Choice — 

of styles, angle or straight. 
Screwed, flanged, or welding ends. 


BARCO MANUFACTURING co. 


Barrington, Illinois 


542C Hough Street 


BULLETIN No. 31 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


In Canada: The Holden Co., Ltd., Montreal 


For more data on advertised products, use Readers’ Service Cards, last page. 
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struction at the Lockport refinery to serve 
as a pre-treater for the No. 1 Platformer 
which has been on stream since August, 
1955. The No. 1 unit has a design capac- 
ity of 10,000 bpd. 


The Pure Oil Co. has announced that 
a new multi-million dollar catalytic re- 
forming unit has been put into operation 
at its Lemont, IIl., refinery. 

The new unit employs a platinum cat- 
alyst in converting low-octane naphtha 
into a high-octane gasoline stock. Its ca- 
pacity is 12,000 bpd. 

The unit was designed and built for 
Pure by The M. W. Kellogg Co. 


Shell Chemical Corp. will begin 
building two new plants at Norco, La., 
early in 1958. 

R. C. McCurdy, Shell Chemical presi- 
dent, said one plant will make acrolein 
and the other will convert some of the 
acrolein to glycerine “at an original rate 
of 35 million pounds a year.” 

Volume production of acrolein was 
made feasible by Shell Development Com- 
pany’s discovery of the ‘‘hydrogen 
peroxide-acrolein route to glycerine,” ac- 
cording to Mr, McCurdy. 

A plant for making hydrogen peroxide 
for the new process has been put on 
stream, and Shell Chemical is now mar- 
keting hydrogen peroxide. 

“As glycerine production begins in the 
new plant, it will be necessary to reduce 
the volume of glycerine made by the pres- 
ent allyl chloride method. This will re- 
lease allyl chloride for other allyl chloride 
derivatives such as epichlorohydrin, epoxy 
resins and allylamines,” he said. 


American Oil Co. has placed in op- 
eration a gas treating unit to remove sul- 
fur from refinery streams at its Yorktown 
refinery. 

The new unit consists of an absorber 
system which removes sulfur compounds 
from refinery gases and recovery equip- 
ment which converts these compounds into 
pure sulfur, The sulfur, in molten form, 
is loaded into specially designed tank cars 
equipped with heating coils. 

When the unit is operating at full ca- 
pacity, it will treat 21 million cubic feet 
of refinery gases a day, producing 50 tons 
of sulfur in the process. 

The 35,000-bpd Yorktown refinery 
started operations a little over a year ago. 
Processes now on stream include crude 
distillation, catalytic cracking, polymeriza- 
tion, treating, coking, and Ultraforming. 


Universal Oil Products Co. has an- 
nounced that a complete refinery designed 
by Universal Oil Products and engineered 
by Southwestern Engineering Co. has 
been placed in operation by El Paso Nat- 
ural Gas Products Co. at Ciniza, near 
Gallup, N. M. 

The refinery is at an elevation of 7000 
feet and has an initial capacity of 8000 
barrels of crude per day which can be ex- 
panded to 13,000 bpd. Various blended 
crudes from the San Juan Basin area are 
brought to the refinery by pipeline. 

Major processing units licensed by 
UOP include fluid catalytic cracking, 
Platforming and “HF” Alkylation. Other 
equipment includes crude and vacuum 
distillation and gas concentration and 
treating facilities. 

The cat cracker has a design capacity 


PETROLEUM REFINER—V ol. 37, No. 2 








ne eel 


AT: a NET eg CoML OF 


e 


your new plant 


ENGINEERING & 
CONSTRUCTION 


Services 


Electronic Computer speeds McKee engi 


A omg obvious advantage to you of McKee’s IBM 650 Computer 
is elimination of the time-consuming labor of working out long 
and complicated formulae. This can now be done faster and at lower 
cost by our “electronic brain.’’ But there’s more to it than that. 


This new tool, in the competent hands of McKee engineers, will 
process data quickly to provide accurate solution of engineering 
design problems; solve many intricate equations simultaneously; ex- 
pedite selection of economic optimum design conditions; permit com- 
parison of various combinations of processes and designs to arrive at 
the most economically attractive combination for correct design of 
your plant. 


The 650 Computer will not, of course, replace engineering brains, 
experience and judgement. We'll continue to use those for construc- 
tive thinking—the kind of constructive thinking you'll want in the 
design and construction of your new plant. 


Arthur G. McKee & Company « Engineers and Contractors 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York, N.Y. @ Union, New Jersey @ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





AIR INLET 


No embrittlement! Lowest cost! 
ASME Code approved! 


In the subzero operating range . . . 
Specify Alcoa Aluminum equipment and piping 


The flow chart details a tonnage oxygen plant now 
in actual operation where process temperatures aver- 
age below minus 300° F. Notice that virtually all of 
the equipment and process piping are ALCoa® Alumi- 
num. There’s a good reason: aluminum is the lowest 
cost metal able to perform satisfactorily at low 
temperatures. 

At subzero temperatures, ASME code approved 
aluminum alloys suitable for welded construction 
display improved yield and tensile strengths with no 
reduction in ductility or resistance to shock loading 
(see graphs). There is no embrittlement! 

And in these operating temperature ranges, alu- 
minum offers other valuable benefits . . . light weight 


NEW! 


“ALCOA THEATRE” 
Exciting Adventure 
ALTERNATE MONDAY EVENINGS 


4 AWA 


... excellent resistance to corrosion .. . great strength 
in alloys . . . high thermal conductivity . . . non- 
magnetic, nonsparking characteristics . . . nontoxicity 

. . and excellent reflectivity. It is highly workable 
and lends itself readily to a variety of welding or 
brazing techniques for easy fabrication. 

When you are looking for a low cost answer to the 
many problems of satisfactory equipment and piping 
performance in low temperature operations, it will 
pay you to specify Alcoa Aluminum. ALCOA engineers 
have worked with aluminum in the process indus- 
tries for over 30 years. Use their accumulated knowl- 
edge to help you find satisfactory answers to your 
process equipment problems. Consult the nearby 
ALCcoa sales office listed in the Yellow Pages of your 
telephone directory . . . or outline your equipment 
requirements in a letter to ALUMINUM COMPANY OF 
America, 905-B Alcoa Building, Pittsburgh 19, Pa. 





| ' 


THIS FREE BOOK is filled with detailed data on the behavior of aluminum in the 
process industries . . . the result of more than 30 years of Alcoa engineering experi- 
ence with aluminum in a variety of applications in nearly every temperature range. 
Use it as your guide to trouble-free, corrosion-free process equipment and piping. 
Write today for Process Industries Applications of Alcoa Aluminum. 
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a Indicates Alcoa Aluminum 
in equipment and piping 
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LOW TEMPERATURE PROPERTIES OF ALCOA ALLOY 5154-0 _, 


Alcoa Aluminum actually increases in strength with no loss in ductility as tempera 
tures drop to minus 320°F and below. Alloy 5154-0, for example, improves 50% in 
tensile strength, over 13% in yield strength and approximately 60% in elongation, 
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TOWER 





PRODUCT 
EVAPORATOR 


Photograph shows installation of Alcoa Aluminum equipment and 
piping in oxygen plant detailed in flow diagram. Harp-type heat 
exchangers (left) are dip-brazed assemblies with thousands of fins 
for best heat transfer. 
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AIR EXPANDER 
IMPELLER 











Diagram of first successful low pressure tonnage oxygen plant. ; . designed to 
produce 175 tons of 95% oxygen per day for the manufacture of oxygenated 
chemicals. All of the process piping and most of the equipment are Alcoa Aluminum. 
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CHEMISEAL® PUMP PACKINGS 
standard for corrosion service . . 


. » good for all chemicals 


FOR VALVES 


Solid TEFLON Ring packings are 
available in Chemiseal V-type, 
diagonal, triangular, conical and 
Garlock Chevront ring designs— 
providing necessary seal at low 
gland pressure and reducing torque 
required to operate the valve. 








as ket Plasti 


aaa 


Chemiseal TEFLON* Pump packings 
offer remarkably trouble-free service, 
and useful life many times that of other 
type packings. 

Impervious to all chemicals, excepting 
only molten alkali metals and fluorine 
at elevated temperatures, these packings 
are giving highly satisfactory perform- 
ance sealing against such difficult and 
hazardous liquids as sulphuric, chromic, 
nitric and hydrofluoric acids; chlorine, 
bromine, sulphur chloride, sulphur oxy- 
chloride, hydrogen fluoride and concen- 
trated hydrogen peroxide. 


Extremely effective for rotating and 
reciprocating shafts, Chemiseal TEFLON 
pump packings provide a low friction, 
2-way seal that not only prevents axial 
seepage, but also seals against shaft and 
stuffing box as well. Supplied in sets to 
meet specific requirements. 


For prompt service, contact one of The 
Garlock Packing Company’s 80 sales offices 
and warehouses in the U.S. and Canada, or 
write for Bulletin AD-155. 


United States Gasket Company 
Camden 1, New Jersey 


AMMA Ht on 


For more data on advertised products, use Readers’ Service Cards, last page. 
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of 3380 bpd of charging stock at 75 per- 
cent conversion and a coke burning rate 
of 4600 pounds per hour. The alkylation 
unit, procesing C;’s and C,’s has a design 
capacity of 750 bpd of alkylate. 

With a design capacity of 4500 bpd, 
the Platformer can be operated either on 
a naphtha charge or a full boiling range 
straight run gasoline to produce a high 
octane motor fuel blending component. 
Future plans call for installation of a 
Unifining unit. 

Because of a lack of water in the arid 
country, extensive air cooling equipment 
has been installed in the refinery. 


Yacimientos Petroliferos Fiscales 
(YPF) is making plans to expand the 
Lujan de Cuyo Refinery in Mendoza, 
Argentina, from 11,900 barrels daily ca- 
pacity to 40,000. A catalytic cracking 
unit, naphtha reforming facilities, and 
possible other units will be involved. The 
expansion project was expected to begin 
in 1958 and to be completed in 1960. 


Jordan has plans for a new refinery. 
The location would be near Zerks, and 
capacity would be about 7500 bpd when 
completed. Trans-Arabian Pipe Line Co. 
would supply crude oil for the refinery. 


British Petroleum Co., Ltd., has 
announced that work is to start next 
month at B.P.’s Kwinana refinery in West- 
ern Australia on the erection of a catalytic 
reformer. The reformer, which will be 
capable of a throughput of 10,000 barrels 
daily, will cost about $8 million. 

Some of the equipment is already on 
the way from the United Kingdom to 
Kwinana, but as much as possible of the 
material is being purchased in Australia. 
The erection of the new unit will be 
supervised by British and American engi- 
neers. 

The catalytic reformer will be ready for 
commissioning by the end of 1958. 


B. F. Goodrich Chemical Co. 


is forming a jointly-owned Dutch com- 
pany with Algemene Kunstzijde Unie N. 
V. of Arnhem, Holland, for the manufac- 
ture of special purpose synthetic rubber. 

Completion of the plant, to be con- 
structed at Arnhem, is scheduled for mid- 
1959. It will be the first plant in conti- 
nental Europe to use the B. F. Goodrich 


know-how to produce synthetic rubber. 


Humble Oil & Refining Co.’s pro- 


gram of expansion ‘n the petrochemicals 
field completed another phase recently as 
a new benzene plant started up at its 
Baytown refinery. 

Designed to produce about 30 million 
gallons of high purity benzene a year, the 
plant is one of the largest of its kind in 
the world. 

Construction on the unit began in 
April, 1957. It is the first petrochemical 
plant built at the refinery in several years. 
The last unit, which produces paraxylene, 
the base stock for synthetic fibers, was 
completed in 1953. Since then, Humble 
has been producing new chemical prod- 
ucts by altering and adding to existing 
units. 

The new plant is also the first unit to 
be built on a 40-acre tract of land in the 
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Type SG straight tube, outside packed 
lantern gland design. Eliminates undetected 
fluid inter-leakage. 





Type R U-tube design. Low cost construction, 
for non-fouling service. 
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Heat Exchangers 


cut your costs! 


Again and again through the years we have been 
called upon by customers to design and manufacture 
Heat Exchangers of almost identical size and con- 
struction. Now, we have standardized the building of 
some units most commonly ordered and can produce 
these quickly and economically from stock material. 
There are of course many other advantages to select- 
ing Heat Exchangers of standard design, including 
substantial savings in their purchase price. Standard 
designs permit us to supply accurate prints quickly 
for your piping and other layouts. Also, duplicate 
parts can be supplied promptly if you need emer- 
gency repairs, greatly reducing downtime. 


Our engineers will gladly assist you in selecting a 
standard Whitlock Heat Exchanger suited to your 
requirements. Write us and compare our prices with 
those of comparable equipment by any other manu- 
facturer. Send for Bulletin 250. 
THE WHITLOCK MANUFACTURING CO. 
75 South Street, West Hartford 10, Conn. 

In Canada: Darling Bros., Ltd., Montreal 


Designers and builders of bends 


_ 
ices 


IS SR eae eR 


BO: re, 
a 


* PaO: oom ERT BITRE PI 

















Type S$ pull-through floating head design. 
For condensing, heating services . . . easy 
maintenance. 
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Type ST conventional straight tube, 
ring, floating assembly construction. 
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Straight tube, fixed tube sheet design. Types 
V and V-1 —for easy mechanical cleaning. 
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Type C coil type heat 
exchangers. For 
high tube side pres- 
sures. 











Floating head heat exchangers. Type SO 
with outside packed head—no concealed, 


4 bolted and gasketed joints. 
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Double pipe heat exchangers. For counter- 
temperature flow conditions and low flow 
rates. 


coils, condensers, coolers, heat 


exchangers, heaters, piping, pressure vessels, receivers, reboilers. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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northwest section of the refinery that has 
been set aside as a specialty products area. 
Humble has not announced what addi- 
tional petrochemical units will be built in 
that area and an adjacent 40-acre tract 
also set aside for petrochemical expansion, 
but the company has indicated that others 
are planned. 

The new facilities are integrated with 
other refinery operations, and the feed 
stock for the unit will come from a nearby 
hydroformer. 

Most of the benzene used in the area 
goes into the production of styrene, an 
ingredient of one type of synthetic rubber. 
It is also used in the manufacture of plas- 
tics, resins, detergents and insecticides. 


COSTLY 
LIQUID CARRY OVER 


with 


“ACS” 
DISENTRAINERS 


(MESH ENTRAINMENT SEPARATORS) The Ohio Oil Co. has announced con- 


struction which will complete the initial 
building program for its Research Center 
at Littleton, Colo. Construction will be- 
gin in March. 

In announcing the construction, Dr, W. 
J. Yost, Research Center director, said 
that two new wings will be aded to the 
present building, increasing the area 60 
percent to some 70,000 square feet. This 
addition will increase the working space 
for the scientific research staff from the 
present 14,900 square feet to 35,100 
square feet, or an enlargement of 135 per- 
cent. 


pate 





Ben Franklin Refining Co. has com- 
pleted a 1000-barrel HF alkylation unit 
at its 12,000-barrel Ardmore, Okla., refin- 
ery. The Tulsa company fabricated sev- 
eral vessels in its own shops and made the 
control room large enough to accommo- 
date additional control boards for later 
expansion. The Refinery Engineering Co., 
of Tulsa, designed, engineered and in- 
stalled the alkylation unit. 


re 


Photograph Courtesy of 
SINCLAIR REFINERY’S 
New Unit At Corpus 

Christi, Tex. 

* 
Fabricated By 
DELTA TANK 

BATON ROUGE, LA. 
British American Oil Co., Ltd., 
has announced that the new 5400 bpd 
catalytic reformer is now on stream at its 
Edmonton, Alberta, Canada, refinery. 

Constructed at a cost of about $2 mil- 
lion, it will be used in the production of 
high octane gasoline. 

The new unit employs a platinum 
catalyst process and makes the fourth cat 
reformer in B-A’s continuing program of 
producing top-quality fuels. It was built 
by The Lummus Co. of Canada, Ltd., un- 
der license from The Atlantic Refining 
Co. 

B-A’s Edmonton refinery was opened in 
1951. Its present crude processing capac- 
ity is 8500 barrels daily. 


British American Oil Co., Ltd’s., 
refinery expansion program during 1957 
brought the five-year total to over $54 
million, Major projects in 1957 included 
the completion of a catalytic reforming 
unit and additional crude facilities at 
Clarkson and a new reformer at Edmon- 
ton. B-A’s present total refining capacity 
is 142,000 barrels daily. A sixth refinery 
is presently underway at Port Moody, 
near Vancouver, B. C., and a new cat 
reformer, the company’s sixth, was re- 
cently announced for Moose Jaw refinery. 

A major phase of British American’s 
current expansion program was completed 
at Clarkson refinery in September, where 
additional crude processing facilities cost- 
a sing approximately $5.5 million added 40,- 


Scrubbers — Knockout Drums — Steam Drums 
USED IN: ——Vacuum Towers—Distillation Equipment— 
Gas Absorbers — Evaporators. 

Let our experienced engineers help you with your separation problems. Size, type and best 


metals for your specific use will be recommended. All inquiries receive prompt answers. 
Write for our 16-page Catalog. 


Manufactured By 


ACS DISENTRAINER DIVISION 


American Copper Sponge Company, Inc., 189 Charles St., Providence, Rhode Island 
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“Bimetal Freeze-up” Can Be 
More Serious Than Dial 
Fogging Problem 


The first sign of moisture in a dial ther- 
mometer usually shows up as condensa- 
tion inside the dial glass. You are 
probably familiar with this dial fogging 
problem which causes difficult reading 
and the eventual corrosion of the bi- 
metallic element, You may not, how- 
ever, be familiar with another and 
actually more serious moisture problem 
—bimetal “‘freeze-up.” 


Both dial fogging and bimetal freeze-up are 
permanently prevented by RMC’s dry air 
hermetic sealing process, 


If moisture is sealed in, or enters a 
thermometer dial it will find its way 
to the bimetal element. Then at ex- 
treme low temperatures this moisture 
freezes on the element and beari 
surfaces, and the bimetal element wi 
not function should the temperature 
lower. Therefore, the operator of the 
equipment would never know that the 
temperature had gone below the last 
indication when the element became 
frozen. 

Here’s what makes such a condition 
hard to spot. The thermometer would 
operate properly again after a tem- 
perature rise of perhaps 20°, and would 
continue accurate indication even 
though the fluid dropped again to an 
even lower temperature than before. 
However, after it remained at the new 
low for a few hours, it would again freeze 
up. Then, as before, any further dro 
in temperature would not be indicated. 

Only a dry-air hermetic seal, as used 
by RMC, can prevent both dial fogging 
and bimetal freeze-up. RMC even goes 
a step further by providing for recali- 
bration at any time without breaking 
the air-tight seal. An external dial reset 
screw—exclusive with RMC—permits 
recalibration without opening the in- 
strument in any way. 


Industrial Needs Call For 
Magnetic Liquid Level Gauge 


Magnetic drive 
provides accurate 
readings with 
complete safety in 
all types of liquids 
under pressure. 
RMC Magnetic 
Level Gauges 
meet require- 
ments of the Un- 
derwriters’ Labo- 
ratories and A.S.M.E. Boiler Code. 


Write, wire or phone —tell us your 
requirements for indicating instru- 
ments, and let RMC engineering skill 
provide the answers. Rochester Mfg. 
Co., 38 Rockwood St., Rochester 10, 
N. Y. 





These RMC thermometers have just been submerged in water for 15 minutes—the first of 
@ series of severe tests given RMC thermometers to make sure hermetic seal is perfect. 


We make certain that moisture will 
never bother your RMC thermometer 


The RMC hermetic sealing process makes absolutely certain that humid air 
will not be sealed in the instrument and locks all moisture out permanently. 
Each thermometer then goes through a series of severe tests. Only those with 
perfect sealing are accepted for delivery. When you order from RMC you get 
the only industrial thermometer that can never be affected by internal dial 
fogging or bimetal freeze-up. 


ROCHESTER MANUFACTURING CO., INC. 
38 ROCKWOOD STREET + ROCHESTER 10, N.Y. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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TURBO-MIXER R.D.C. COLUMN 











Whether you are extracting uranium with mixer 
settlers (like Kerr-McGee and Vitro) or butadiene 
(like Esso Standard or Polymer Corporation) or 
a continuous counter-current extraction column 
(like Bakelite), there’s a Turbo-Mixer designed 
exactly to meet your needs. 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo-Mixer Bulletin (s): 
General Turbo-Mixer Bulletin——_____ 
RDC Extraction Column Bulletin——____ 
Side Entering Propeller Mixer Bulletin.______ 


Absorption & Oxidation Bulletins_—______ 


TURBO-MIXER 


Licensed Under 
Shell Development Company Patent 


Turbo-Mixers are designed for maximum service, 
based on over 40 years of experience and specializa- 
tion in mixer construction. For descriptive informa- 
tion showing how your problems may be solved 


by Turbo-Mixer, write today. 


TURBO-MIXER 


TURBO-MIXER DIVISION 
GENERAL AMERICAN | 
TRANSPORTATION | 
CORPORATION | 

Sales offices: 380 Madison Avenue, New [iil 


York 17, New York * General Offices: 135 South LaSalle 
Street, Chicago 90, lilinois * Offices in all principal cities 
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000 bpd to the refinery’s previous capacity 
of 21,500 bpd. This expansion was neces- 
sitated by the increased demand for all 
types of petroleum products in the On- 
tario market. Completion of the expan- 
sion coincided with the extension of the 
Interprovincial Pipe Line from Sarnia to 
Clarkson. 

In addition to the crude facilities, a $4 
million catalytic reforming unit was 
placed on stream at Clarkson at mid-year. 
At Edmonton refinery, a 5400 bpd cat re- 
former, costing approximately $3 million. 

Another important development in B-A’s 
manufacturing expansion program is the 
new $25 million refinery under construc- 
tion at Port Moody, near Vancouver, B. C. 
With a daily capacity of 20,000 barrels, 
the refinery will serve the growing Van- 
couver and west coast markets. 

Scheduled for completion late in 1958, 
the refinery will be located on a 400-acre 
site adjacent to B-A’s Burnaby marketing 
depot. Just this month a new $4 million 
catalytic reforming unit was announced 
for the company’s 15,000 bpd Moose Jaw 
refinery, with completion scheduled for 
late 1958. 


Shell Refining and Marketing Co., 
Ltd., is erecting a multi-million dollar 
Udex unit—the first to be erected in the 
United Kingdom at its Stanlow, England 
refinery, The unit is expected to be in 
operation by mid-1958. 

Designed and licensed by Universal Oil 
Products Co., Des Plaines, Ill., the Udex 
unit will produce an important aviation 
gasoline blending component. The plant 
will use as feed stock the products from 
an existing UOP Platforming unit. 

The Udex unit, when completed, will 
have six columns, the tallest being the 
solvent stripper which will be 120 feet in 
a The extraction column will rise 77 
eet. 

A special solvent mixture will be used 
in the unit. Feedstock from the Platformer 
will be extracted with this solvent mixture 
which preferentially dissolves the aromatic 
components of the feed stock. The aro- 
matic extract will be distilled off from 
the solvent and will be used in aviation 
gasoline, while the raffinate will be used 
as an additional feedstock for other proc- 
esses. 


W. R. Grace and Co., New York, 
plans to build a $15.5 million fertilizer 
plant in Port of Spain, Trinidad, with 
construction to run 15 months, beginning 
in March. 

The plant will produce fertilizer from 
natural gasses and will be called Fertilizer 
Chemicals, Ltd. 


Scientific Design Co., Inc., New 
York City, has been awarded a contract 
to design a cumene manufacturing plant 
for British Hydrocarbon Chemicals, Ltd. 
The process, originally developed by SD, 
has been licensed to the British company 
by Mid-Century Corp., a subsidiary of 
Standard Oil Co. (Indiana), which ac- 
quired exclusive rights to the process last 
year. 

The plant will be built at Grangemouth, 
Scotland, and will be designed to produce 
high-purity cumene, which will be used in 
the manufacture of phenol at the same 
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Here’s the major point to keep in mind the 
next time you're ready to order centrifugal 
pumps... year after year the quality of 
I-R Motorpumps continues to pay off in 
actual savings through reduced mainte- 
nance costs, uninterrupted service and maxi- 
mum pumping efficiency. 


You can always choose the right pump 
from the wide range of Ingersoll-Rand 
Motorpump types and sizes, and be sure of 
modern design features that assure rugged 
dependability. 


Complete information on I-R Motorpumps is 
available from your nearby Ingersoll-Rand 
branch office. Or write for latest bulletin. 


‘Ingersoll-R 11-Rand 


For more data on advertised products, use Readers’ Service Cards, last page. 





MERCOID 


MERCURY SWITCH EQUIPPED 


PRESSURE CONTROLS 


Low Operating Pressure—High 
Over-Range Protection 


@ EXAMPLE APPLICATIONS 


1. Provide low suction protection on 
pumps where suction pressure may 
go to very high line pressures (up to 
2,500 psi.) 

2. As an interlock to prevent a door to 
@ pressure chamber from being opened 
until the pressure has dropped to atmos- 
pheric pressure (1” H2°) with over-range 
protection to 600 psi. 


@ TWO SERIES AVAILABLE 


Series DA-900: Bourdon tube operated. 
Over-range protection to 2,500 psi. 
Operating ranges 0-60 psi; 0-100 psi; 
0-150 psi; 0-300 psi. 


Series CP: Diaphragm operated. Over- 
range protection to 600 psi. Operating 
ranges 1”-60” pressure or 1”-60” 
vacuum, 


Both types available in various style cases 


SEND IN YOUR CONTROL PROBLEM 
OR WRITE FOR BULLETINS CA-21 & CA-1P 


THE MERCOID CORPORATION 
421i1Belmont Ave., Chicago 41, Ill. 
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location, It is scheduled to go on stream 
about the middle of 1959. 

British Hydrocarbon Chemicals Ltd., 
which is jointly owned by British Petro- 
leum Company and Distillers Co., Ltd., 
operates a large petrochemical complex at 
Grangemouth. 

This will be the third cumene plant 
engineered by SD. 


Canadian Bechtel Ltd. has been 
awarded contract for construction of proc- 
essing units in Imperial Oil Co.’s $17 mil- 
lion expansion project at its Calgary 
refinery. 

Construction will start in the spring. 
It is scheduled for completion in the fall 
of 1959. 

The new facilities will boost processing 
potential by 80 percent to 14,700 barrels 
daily. 


Sicilian government has authorized con- 
struction of 52,000-bpd refinery on Sicily’s 
northeast coast near Milazzo by Societe 
“Mediterranea” Raffineria Siciliana Petroli. 
Refinery will be mainly export plant, proc- 
essing Middle East crude. Port facilities are 
planned for discharge of tankers. 

Italy’s interministerial committee<for oil 
industry control has recommended tem- 
porary shelving of requests for construction 
and expansion of refinery capacity in Italy. 
Possibility of closer coordination between 
Italian and Sicilian oil industry policies also 
was mentioned by committee. 


Imperial Oil Co., Ltd., Canadian 
Southern Oil, Ltd., Hudson’s Bay Oil & 
Gas Co., and Consumers’ Co-op Refineries, 
Ltd., have built a processing plant to 
utilize gas previously flared in the Smiley 
area of Saskatchewan. The plant is pro- 
ducing 3 million cubic feet of gas and 
about 60 barrels of gasoline daily. 

The plant cost $750,000. It is being 
operated by Imperial Oil. 

The gas produced is going to the Sas- 
katchewan Power Corp. and the gasoline 
to Mid Saskatchewan Pipe Line, Ltd. 


Ohio Oil Co. is adding two wings to 
its relatively new research center in Little- 
ton, Colo. It will increase space for the 
scientific research staff 135 percent. 
Additions will include laboratories of a 
more specialized nature than present labs. 


Construction is to be completed early in 
1959. 


Heyden Newport Chemical Corp. 
has opened an automated continuous- 
production pentaerythritol plant at Fords, 


The newest plant can produce 25 mil- 
lion pounds of the industrial chemical an- 
nually when operating at full capacity. 
The plant is part of a major expansion 
program involving capital expenditures of 
approximately $25 million in the past five 
years. 

The new plant building, a two and 
four-story brick and concrete structure, is 
part of Heyden Newport’s Fords works, 
where formaldehyde and other organic 
chemicals are produced. 





Jacketed 
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@ 2-WAY OR STRAIGHT 
SPRING LOADED 


@ 3-WAY SPRING LOADED 
@ ANGLE SPRING LOADED 
@ AIR CYLINDER 


OPERATED SPRING 
LOADED—all sizes 


and types 


Spring Loaded 
PLUG VALVES 


LONG ON SERVICE.:.SHORT ON MAINTENANCE 


H & B’s new fully jacketed spring loaded plug valves feature an inverted 
tapered plug inserted and lapped into the housing from the bottom of the 
valve—then spring loaded. The spring wedges the plug to a perfectly tight 
seal, eliminating troublesome leaks. Easy to operate—no big handwheel ... 
no freeze ---no “breaking loose” necessary. Easy to clean. Made in two port 
or multi port design, with any special stop arrangement desired. 


Bulletin J-57 sent on request 
HETHERINGTON & BERNER INC., 747 Kentucky Ave., Indianapolis 7, Ind. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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For piping systems that 
can’t be anchored, use ZALLEA 


HINGED EXPANSION JOINTS 


Piping systems like the one in this 63,750 bbl/day catalytic 
cracking unit, one of the world’s largest, at Gulf Oil Corp. 
Girard Point Refinery, have to be entirely self supporting. The 
entire cracking unit... reactor, regenerator and all connect- 
ing lines. . . is suspended in a huge structural steel framework, 
counterweighted to keep the system in balance, and fitted 
with Zallea Hinged Expansion Joints to provide vital flexibility 
plus support for the reactor. 


In the 150 ft. air supply line, all thermal movement of the piping 

is absorbed by angular displacement in three 42’’ dia. Zallea Hinged 

Expansion Joints. Start-up air in this line is at 1000°F. Under 
operating conditions it is delivered at 250°F, 25 psig. 

Two 50” dia. Zallea Hinged Expansion Joints in the spent catalyst 
line carry fluidized cracking catalyst at 950°F, 13 psig. 


Since this cracking unit first went on stream, these Zallea Expansion 


Joints have given completely trouble-free service. 


Process piping of any kind can be fully protected with one or more 
Zallea Expansion Joints. From the co.2plete Zallea line you can select 
the expansion joint or combination of expansion joints best suited 
to your particular problems. 
Get the complete story in our new 72-page manual. Write today, on your 


company letterhead, for your copy of Catalog 56. Zallea Brothers, 890 
Locust Street, Wilmington 99, Delaware. 


expansion joints 
Zallea Brothers «+ Wilmington 99, Delaware 


World's largest manufacturers of expansion joints 





GASOLINE 74 


QUALITY Whatever the grade... . 


Whatever the volume .. . 
QUANTITY You can rely on WARREN’S 
versatile facilities to 
SERVICE give you dependable deliveries 
oe oe WHEN and WHERE and the WAY 


you want them! 








Ee = ° © : ROLEU m co RPORA t 1 108, 


“TULSA, OKLAHOMA + Coble Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 








As Management Sees It 


The Elusive Art of Thinking 


Here are the most common executive think “killers”, plus some think 
“stimulators” that will test your reasoning power to the limit. 


THINK. Throughout America that 
word, displayed in large letters on a 
mahogany board, can be seen gracing 
the office walls of countless industries. 
The originator of this motto, in his 
most prophetic moments, could not 
have foreseen the wholesale disregard 
of his admonition. 

At least one expert on mental gym- 
nastics has said, “Five percent of the 
population thinks; 5 percent. think 
they think; and 90 percent had rather 
die than think.” 

By the same token, there is evidence 
in industrial discussion of a growing 
concern within management over the 
problem of motivating junior and 
senior executives to THINK. Many 
members of top management have ex- 
pressed certain misgivings over the 
fact that while the everyday decisions 
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and reports made by their executives 
are admirable in content and organi- 
zation, the majority are evidently 
playing it safe; they seem reluctant to 


think. 


Beware These Think “Killers.” 
The question arises: is this group ca- 
pable of thinking or has its initiative 
been suppressed by rejection of former 
“thinking” solutions to everyday prob- 
lems? In many cases it is suspected 
that the latter is true. 

Has the excitement of executive de- 
cision-making given way, due to rejec- 
tion and pressure to conform, to a 
routine carrying out of assignments? 
Has the executive been encouraged to 
think (other than hanging a sign on 
his wall) ? 

Another contributing factor to the 


“killing” of thinking in the executive 
is the organization of functions into 
hierarchies with specialization of func- 
tion to get mass production. This is 
known as bureaucracy. And one of 
the basic problems of bureaucratiza- 
tion should be seriously considered. 
That is its stultifying effect upon 
executive thinking. 

Thinking can only survive in the 
fertile field of spontaneity and a rea- 
sonable degree of individual freedom. 
Therefore, to teach an executive to 
think, he must first be allowed the 
necessary freedom to disagree and 
“think” through the solution to the 
problem. Paralyze the executive in his 
thinking about the fundamental prob- 
lems of his present position and he 
will hardly be ready to throw himself 
with enthusiasm into the higher ex- 
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ecutive positions. This will become 
more apparent as we look further into 
this “thinking” subject. 


Why Think? The basic reason for the 
executive to think is to solve problems 
and make recommendations. This is 


























in contrast to the executive who con- 
tinues to carry out assignments but 
only because he has found it easy to 
do just what his supervisor wants. 

In addition, thinking will help him 
formulate beliefs about existing and 
future solutions of problems, Thinking 
also affords the executive enjoyment. 
With a well-stocked mind he can 
imagine new situations and take 
pleasure in reviewing past successes. 
While reviewing the past problem- 
solving successes new ideas will 
emerge and contribute to the solution 
of other problems. 

Before we can teach a person to 
think we must know what we are 
teaching. A definition then, is in 
order. 


Reverie and Reason. Thinking is a 
sequential arousal of symbols. These 
symbols or “ideas” are based on 
knowledge or recall of the past. The 
more experience an executive has in 
solving problems the more ideas he 
can recall and apply to new problems. 
These symbols may be words, images, 
gestures, ideas or final consequences 
of past actions. 

There are two main types of think- 
ing. Reasoning and reverie. In rev- 
erie the thinking is random, as in 
daydreaming. This type of thinking 
adds little to realistic problem solving. 

On the other hand, reasoning is 
constructive because it is directed and 
controlled. The reasoning begins with 
a problem and ends with its solution. 
As an example, if the problem is to 
get an unworking automatic washer 
started, we think of things that might 
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be amiss with the washer, not of un- 
related things as in daydreaming. 


Three “Think” Stimulators. In 
teaching an executive to think, certain 
types of mental problems can be used. 
Whether the problem itself is related 
to his work is immaterial at first. 

1. The first consideration is that he 
recognize the steps and freedoms he 
must use to solve the problems. Pre- 
sent the drawing shown directly at 
left with instructions to trace each 
line without repeating any line or 
raising the pencil from the paper. 

You will notice that there is a 
tendency to begin in the upper left 
hand corner. This is generally due to 
past experience in reading habits 
and, if used in this case, makes suc- 
cess impossible. 

This tendency, to let past habits 
shackle thinking, is probably the great- 
est handicap to successful problem 
solving. 

The executive who can pull himself 
away from the left to right reading 
habit and make shifts and wide varia- 
tions on this particular problem is on 
his way to being a successful thinker. 

2. Another deterrent to productive 
problem solving is a preconceived no- 
tion or assumption. If the executive 
cannot use materials or ideas in new 
ways or discard the preconceived no- 
tion he is limited in his ability to 
think through and solve problems. 
Use the following problem to test 
your “pupil.” 

Provide a string of beads consisting 
of two colors. The problem is to regu- 
larize the color pattern without un- 
stringing or restringing them or break- 
ing the thread. The string, with a 
square representing black and a circle 
representing white, should be pre- 
sented as follows: 


OB BOB BEBEBEBORRBOEE 


Of course, the solution is to do 
away with the three extra black beads 
in the center. The only solution is to 
break the beads with some available 
“tool.” To do this the executive will 
have to overcome his “preconceived 
notion” that the beads, too, must not 
be broken. This, of course, is not the 
case and was not in the instructions. 

After working such problems this 
“breaking away from the preconceived 
notion” will become a working tool in 
future problem solving. 

3. Another problem to test an exec- 
utive’s ability to avoid unnecessary 
assumptions is done with six matches. 
The instructions are to make four 


equilateral triangles without breaking 
the matches. If the executive assumes 
that the construction will lie in a 
plane he will be unsuccessful. He 
will probably say you “tricked him” 
when you show him the following 
solution. 


V 








The fact that he did not “think” 
of this 3-D solution to the problem 
shows that he made an unnecessary 
assumption. As stated before, execu- 
tive thinking depends upon “freedom” 
of thought. If past habits, notions 
and unnecessary assumptions are 
hampering the executive’s thinking 
then his attention can be called to it 
by the use of the above problems. 
Such problems call for turning and 
twisting and some detouring, which is 
contrary to a person’s natural feeling 
of straight forward progress. 

But it is this mental ability to devi- 
ate from past habits and natural in- 
clinations that makes an executive 
valuable in problem solving. 

These exercises will reveal to the 
executive the progress of problem 
solution. First, of course, the problem 
presents itself, a “hunch” or hypothe- 
sis emerges, and then a trial run or 
test of the hypothesis, In other words, 
the executive must see what there is 
to be done and what there is to work 
with. 

The measure of how deeply and 
broadly the executive thinks in regard 
to the material with which he works, 
can be ascertained, 


Shallow vs. Deep Thinkers. For ex- 
ample, the shallow and narrow 
thinker is more apt to stick to the 
common use or definition of an object 
or idea. When asked to enumerate 
the uses of a lead pencil he will 
usually respond with, “To write and 
to erase.” 

An executive with depth and 
breadth of thinking will list many 
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uses. Such as; to write, to erase, to 
poke, as a lever, as a pin, as a splint, 
and many others. 

A thinking executive will use ma- 
terials and ideas at hand in many 
ways for which they were not origi- 
nally intended. This ability to see 
new uses for old material and ideas in 
the solving of current problems is an 
indication that the executive is fol- 
lowing the motto: THINK. 

However, it must be remembered 
that, taken by itself, thinking has no 
responsibility. It is not an end prod- 
uct; it is essentially a mechanism 
which has been found to be funda- 
mental to the fruitful operation of any 
business. 

An executive must also remember 
to “think about his thinking.” Or he 
may find himself on the bosses’ carpet 
saying, “I thought, without thinking, 
that...” 


Avoid “Blind” Thinking. If ran- 
dom, blind groping, trial and error 
thinking is used there will be many 
false steps, valuable time wasted and 
possibly minor disasters. However, 
controlled trial and error, that is the 
trying of various ideas because of in- 
ability to see in advance which idea 
will prove successful, can be used to 
advantage. 

In using this method the executive 
is trying only the combination of ideas 
that makes sense. There may be many 
false leads, but there would be no 
irrelevant behavior such as trying 
every idea that popped into mind. 

In trying different ideas in the solu- 
tion of a problem a restricted “mental 
set” can interfere to the degree of pro- 
hibiting a solution altogether. The 
following problem will illustrate how 
a restricted (by boundaries) mental 
set can interfere with the correct 
answer. 


The instructions are to connect the 
nine dots by drawing four straight 
lines without raising the pencil from 
the paper or retracing. Using con- 
trolled trial and error one idea after 
another is tried. All ideas that con- 
cern the dots and does not comply 
with the instructions are discarded. 
This is a necessary mental set. 

But there may be another mental 
set not concerned with the instruc- 
tions. This is the set that restricts the 
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lines to the area bordered by the dots. 
As long as this type of thinking pre- 
vails the problem will not be solved. 
But when the mental set is broken and 
“free” thinking makes it possible for 
the lines to go beyond the boundary 
of the dots, a solution can be found. 








START= 


This emphasizes the importance of 
going beyond everyday habits and rou- 
tine thinking. And, to repeat, such 
problem solving calls for “freedom of 
thinking.” 


Concrete vs. Abstract. In addition 
to the above diagrammatic problems, 
language problems can be used. In 
fact, linguistic problems compel the 
executive to use additional mental 
processes in his thinking. 

Major among these is imagery. 
When confronted with a language 
problem a mental picture (image) 
must be “drawn” because none has 
been supplied as in the diagrams used 
above. 

Language problems, such as the one 
below, come closer to the realistic 
problems the executive faces than does 
the diagrammatic. For, generally, 
everyday business problems are not 
neatly drawn out with a set of instruc- 
tions attached. 

Before presenting the following 
language problem the executive 
should be cautioned to avoid the 
“mental pitfalls’ encountered while 
working the diagrammatic problems. 


A traveling salesman ran out of 
money while staying at a motel and 
his expense check would not arrive 
for 23 days. He suggested to the pro- 
prietor that he be allowed to pay his 
daily bill with a heavy gold watch 
chain of 23 links. The proprietor 
agreed to accept a link on each suc- 
cessive day and return the chain when 
he received his money. How many 
links does the salesman have to cut in 


order to pay his bill? The answer is 
2 links. 

After divulging the correct answer 
the real problem arises. How did one 
arrive at such an absurd answer? 

In solving this second problem the 
executive will have to look at the 
stated facts in different ways, seek 
new meanings and look for new com- 
binations. Otherwise speaking, he must 
develop mental flexibility. Eventually 
he will find that 2 is the correct 
answer, 

Another language problem that 
brings forth still another mental proc- 
ess is the one which leaves out, so it 
seems, some necessary directions. The 
final question seems completely dis- 
connected from the stated facts. For 
example: 

A hunter left his camp one morning 
and walked one mile south. Then he 
turned west and walked one mile and 
shot a bear. At that point he was an 
equal distance from camp as when he 
turned west. What color is the bear? 

At first examination there seems to 
be no clues in the given facts as to the 
color of the bear. Upon closer scru- 
tiny, and more important, after giving 
“freedom” to the thinking processes 
the answer suddenly appears. 

In solving such problems the solu- 
tion comes by proceeding from the 
concrete to the abstract. Abstracting 
is observing the similarity of other- 
wise different things. Such flexibility, 
in many instances, must be taught. 

The aim of this article is not to 
exhaust the topic of thinking, but to 
indicate rather generally and by a few 
examples a partial solution to the 
problem of teaching executives to 
think. As stated previously, they can- 
not think if they do not know how or 
if they are not allowed mental 
freedom. 

The foregoing is a suggested way to 
bring the attention of the executive to 
the proper process of thinking. This 
may enable him to address himself in 
a spirit of confidence to the central 
business problems of our time. 

Executives do not need to be prod- 
ded to face up to these problems— 
they will be ready enough to do so if 
given a measure of freedom, instruc- 
tions, and backing. 

Members of top management can 
help by pointing out that such free- 
dom and backing is precisely what the 
executive can expect. By speaking out 
in this way they would help to lift 
a little the weight of uncertainty that 
now chokes off thinking. + + 
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As Management Sees It .. . 


How to Be a MAN OF LETTERS 


Follow these six simple rules—and make your letters sparkle: 


Plan your letter in advance. 


Stick to the purpose of your letter. 


Write conversationally. 


Avoid large obscure words. 


Eliminate those “horse and buggy” phrases. 


Make it attractive. 


HIGH COLLARS, handlebar mustaches, button shoes 
and the derby were quite the style once but have long 
since faded from the American scene. 

There are, however, a few reminders of that Gay 
Nineties period, and one of them is the businesss letter, 
which in many cases is still struggling along in typical 
turn-of-the-century style. 

Although times and styles have changed, many are 
still writing letters using words and phrases of 1890 
vintage. 

You’ve undoubtedly seen plenty of examples of these 
“dead language” letters. Are these expressions familiar? 

“Please be advised” . . . “In reply to your letter of the 
12th” . . . “Yours of the 15th inst. received” . . . “Reply- 
ing to yours of ...” 

This is only a sampling of the many bewhiskered 
phrases that make many modern day business letters dull 
and lifeless. 

A business letter isn’t expected to read like a page from 
a best-selling novel. No one expects it to, Its purpose 
is either to provide information or request information. 
A business letter should be short and concise and should 
get across an idea in the simplest, easiest-to-read and 
most understandable style. And anybody who can talk 
can write a business letter. After all, a letter is nothing 
more than a conversation on paper, a substitute for 
personal contact. 

The rules are simple. Follow them and you can be- 
come a successful letter writer. 


1. Plan your letter in advance. You wouldn’t think 
of giving a speech without planning what you were 


going to say to your audience. Why write a business 
letter without advance planning? Two or three minutes 
spent in marshalling your thoughts will simpify your 
job and will pay off in the reader’s acceptance of what 
your letter says. 


2. Stick to the purpose of your letter. Know what 
you’re going to say and stick to it. Leave the extraneous 
stuff out. The object of your letter is to provide your 
reader with information. Skip the chatter that goes 
beyond that. Remarks about the weather may enliven 
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Refractory Castables are SPECIALIZED 


W hich are best to use 
in refinery units ? 


APPLICATION 


Linings of 
catalytic reformers 


Naturally, the type of refractory 


castable selected depends upon the 
specific service. B&W makes a line 


of specialized refractory castables which 
are being widely used in catalytic 
reformers and catalytic cracking units, 


as well as in furnaces, ducts and stacks. 


DESIRABLE PROPERTIES 


Extremely low iron content, 
extra high strength. 
Extremely low iron content, 
plus good insulation. 

Low iron content, 

high temperature use limit. 


For easy reference, here are some 
typical applications together with the 
recommended B &W Refractory Castables: 





RECOMMENDED 
B&W CASTABLES 


Kaocrete LI 


Kaolite LI 


Kaocast 





Lining desulphurizers 


Good workability 


Kaocrete B 





Transfer lines 
and regenerators of 
catalytic cracking units 


Extra abrasion and 
erosion resistance. 


Kaocrete D 





Heads of reactors 
and regenerators 


Plasticity, excellent 
workability. 


Kaocrete B 





Insulating 
furnace floors 


Good insulation, light weight 


Kaolite-20 
Kaolite-22 





Tube sheets 


Good insulation, light weight 


Kaolite-20 
Kaolite-22 





Burner blocks 


High temperature use limit, 
refractoriness and 
spalling resistance. 


Kaocast 





Openings where doors and 
other points are subject 
to mechanical abuse 


Extra abrasion and 
erosion resistance 


Kaocrete D 





Furnace doors 


Good insulation, light weight 


Kaolite-20 
Kaolite-22 








Good insulation, light weight 





Kaolite-20 





Bulletin R-35 contains additional information on 
B&W Refractory Castables. Send for your copy. 


B&W REFRACTORIES PRODUCTS: B&W Alimul Firebrick ¢ B&W 80 
Firebrick © B&W Junior Firebrick ¢ B&W Insulating Firebrick @ B&W 
Refractory Castables, Plastics and Mortars @ B&W Silicon Carbide 
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a dull conversation, but they slow down the pace of 
a letter. 


3. Write conversationally. Write as you speak. 
There’s nothing at all wrong with good, ordinary lan- 
guage with one-and two-syllable words and short sen- 
tences. There was a time when business letters were 
staid and conservative to the point of stuffiness. But times 
and business letters have changed. 

Your personality is revealed in the way you con- 
verse. Retain that personality in your letters by talking, 
not writing. 

Too, direct your letters to the personality of your 
reader. If he’s the kind of fellow who’s deadly serious 
all the time, your attempts at humor could rub him the 
wrong way. If he appreciates a quip now and then, 
he’s a natural for a letter in a lighter vein. Don’t get 
carried away, though. Remember, you’re still writing a 
business letter, so moderate your humor. You can be 
businesslike and friendly without gushing. 

Have confidence in what you write. If you don’t 
believe what you’re saying, don’t write it. An unsure or 
insincere letter is worse than no letter at all. 

Don’t “write down” to your reader. A patronizing 
attitude on your part stands a good chance of irritating 
him. Strive for the man-to-man approach. 
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4. Avoid large obscure words. You’re probably 
familiar with the schizophrenic letter writer. He con- 
verses in an easy, informative manner, but undergoes a 
startling change of character when writing a letter, He 
goes “literary”; his sentences become long and involved, 
laden with many-syllabled, unfamiliar words that send 
the reader to the dictionary (or the letter to the waste- 
basket). “King’s English” is okay for kings, not for 
business letters. Don’t try to impress your reader with 
your vocabulary. That’s not your purpose. Large obscure 
words can be misinterpreted. The reader may not know 
the meaning; you may not know it yourself. You want 
your reader to get the point of your letter quickly, with- 
t “digging.” 

5. Eliminate those “horse and buggy” phrases. 
These trite and meaningless expressions went out before 
the bustle, but you can still find them in use. The “beg 
to advises,” “instants of the 16th,” “acknowledged re- 
ceipt ofs” and numerous other overworked phrases are 
dead. Why not bury them? They add nothing to a letter 
but a stuffy atmosphere and the feeling that you and the 
company are out of date. 


Do any of these look familiar? 


acknowledge receipt of—Unnecessary; if you’re answer- 
ing a letter you must have received it. 

agreeable to your request—Phooey! That isn’t how 
you'd say it if you were talking. 

as the case may be—Sound and fury, signifying nothing. 
at the present writing—what’s wrong with “now”? 
beg to advise—Don’t be a beggar. Stop advising, start 
telling. 

due to the fact that—Use “because” or 
save four words. 

enclosed please find—Use 
you didn’t leave it out). 
for your information—Save your breath. Anything you 
say is for his information. 

deem it advisable—How often do you “deem” 
versation ? 

in the near future—When’s that? Tomorrow . 
month. Be specific. 

wish to thank you—Don’t wish. Thank him and leave 
out the preliminaries. 

as per your order—Why “as per” anything? “Per” is 
only appropriate in Latin phrases, as per annum, per 
capita. Say “three dollars a day,” not “per day.” 

under separate cover—Okay if you’re speaking of some- 
one in bed. Be specific: “by express,” “by parcel post,” 
etc. 


“since” and 


“enclosed is” (he'll find it if 


in a con- 


- next 


6. Make it attractive. Once your letter is written 
give it the eye-appeal test. Is it top heavy? Is it badly 
spaced? Keep it free from smudges, partial erasures and 
haphazard folds. 

The business letter you write reflects on both you 
and the company. Ask yourself if the letter you have 
just written is one you would want to receive. If the 


answer is “no” don’t mail it. 

There’s nothing mysterious about letter writing. It’s 
easy if you follow the rules. Develop good letter writing 
habits and you’ll become an able representative of your 
company without ever leaving your desk. You too can 
be a “man of letters.” 


Reprinted from Panhandle News 
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BONDSTRAND® by Amercoat®.. . revolutionary 





Bo BOP gga SF Oe ABI 





diameters from 2 inches to 40 inches 





CONSIDER THE APPLICATIONS OF VERSATILE 


BONDSTRAND IN YOUR OPERATIONS! IN PETROLEUB 


KEY DATA: A Bondstrand pipe weighs 36 as much as a steel pipe of equal Consider the advantages of Bondstrand for: 
strength and capacity...Inside diameters from 2 to 12 inches, to 40 inches on special * Gathering lines in sea water 

order... Nominal working pressures 250 psi (Bondstrand 250) and 500 psi (Bondstrand + Salt water disposal 

500)... Field joints. easily and permanently made using Bondstrand fittings and coup- * Cooling tower piping 

lings...Tensile strength, hoop 80,000 psi; longitudinal, 40,000 psi... Resists scale * Tanker cargo lines 

formation, cold flow, deformation, or crushing...impermeable to leakage of liquids » Electrical conduit 

or gases, even at near-bursting pressures (5,000 psi)... Conforms to ditch contours Bondstrand is not affected by crudes, gasoline, 
-» Coast-to-coast field engineering service. kerosene, diesel oil, jet fuel, toluol, benzol, naph- 
FOR BONDSTRAND TECHNICAL DATA SHEET — and recommendations a a, ee oe oe ane 
for your piping problems, write today, giving pressure, temperature, environment, ae —  en ee 


Bondstrand is ideal f he. i “flui 
and material to be handled. re ee ee mee 


which corrode metal pipes, or which are contami- 
Dept. VB nated by metal. 
4809 Firestone Boulevard 110A 
South Gate, California 











CORPORATION 
See BONDSTRAND at Booths 68 and 70, NACE Show, Civic Auditorium, San Francisco, March 17-21. 
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HOT FORGED from solid, 
rectangular steel bars, de- 
sign and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 


( Standard & Double\ 
Extra Heavy 
UNIONS 
Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes ¥g” to 3”; 
6000-Ib. sizes “aft 








2". 








a ORIFICE 


UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 6000- 


Ib. service. i 








x 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb, 
service only. 

















(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 8000-Ib. 


\ service. 


WRITE FOR CATALOG 56 


showing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
25 Mill Street © CATAWISSA, PA. 


> 
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Do You Use 


As Management Sees It . . . 


WORK SIMPLIFICATION? 


Here is an efficient way to streamline your super- 


visors work load. 


| Dr. Robley D. Stevens 


Management Consultant 
Washington, D. C. 


THERE IS ALWAYS a better way 


| of doing a job in any refinery. Better 


methods, improved tools, better work- 
ing conditions, shorter procedures— 
these all can be discovered when the 
supervisors and employes pool their 


| efforts. 


Work simplification makes these 
better methods apparent. It helps in 
avoiding bottlenecks, low output, red 
tape, backlogs, overtime and low mo- 
rale. In short, work simplification is 
an action program which pays big 
dividends when applied. 


Aid to Supervisors. Work simplifi- 


| cation is aimed directly at the super- 
| visor as a method of attacking prob- 
| lems by equipping him with the skill 
| and know-how to analyze and im- 
| prove existing department methods 


and procedures. It seeks to impart 

skill in the use of these techniques: 

1. Work Distribution Chart, a device 
for analyzing division of labor. 

2. Flow Process Chart, a device for 
analyzing flow and sequence of 
work. 

3. Work Count, a device for interpret- 
ing facts about the volume of work. 

4. Motion Economy, which stressed 
the elimination of unnecessary mo- 
tions by the workers. 

5. Layout Studies, which economize 
on time, distance and space, : and 
provide better working conditions. 
Supervisors should be taught to 

gather relevant facts quickly, to or- 

ganize them in simple chart form and 
to interpret them accurately. Work 
simplification is not a single “shot in 


For more data on advertised products, use Readers’ Service Cards, last page. 


the arm,” but the supervisor can 
continue to use the methods learned 
as a matter of course in solving every- 
day work problems. 

When the supervisors have mastered 
the use of these techniques they 
should be expected to apply them suc- 
cessfully to the work of their own de- 
partments. This is an important fea- 
ture of the program and can produce 
a saving in time, money and man- 
power over a long period of time. 


Eliminate Excessive Paper Work. 
Obviously, the growing volume and 
complexity of paperwork is important 
to every refinery. Management is con- 
cerned not only with accuracy and 
economy, but also with the large 
amounts of time and clerical effort re- 
quired to get things done. 

Work simplification attacks the 
mass paperwork problems which ef- 
fect every oil company employe. It 
will also aid employes to think about 
better ways to increase production 
and cut down costs, 

The refinery supervisor is the one 
person who is constantly face-to-face 
with the realities of running his de- 
partment. Much of the paperwork 
problem resolves around his desk or 
workbench. The supervisor must know 
work requirements and problems at 
first hand—and the one who does the 
job is the one who is in a good posi- 
tion to do a job better. This applies to 
developing improvements and to get- 
ting action on improvements after 
they are developed. 

Following are the techniques that 


PETROLEUM REFINER—V ol, 37, No. 2 











CORROSION PROTECTION 
with SOLVAY SODIUM NITRITE 


Sodium nitrite protects steel—whether it is in the 
fine strands of steel wool, or in plates, pipes, or in 
machined parts such as gears. The only difference 
between the specimens shown above is that the 
beaker on the left contains a low cost .1% concen- 
tration of Sotvay Sodium Nitrite. 


Soxvay Sodium Nitrite forms an invisible gamma 
oxide protective film that keeps metal surfaces cor- 
rosion-free. You can easily dip or spray it in solu- 
tion, or add it to circulating water systems. Effective 
with steel or iron, it also reportedly suppresses 
degradation in aluminum, tin, monel, copper and 





pa Nitrite * Potassium Carbonate 
tic Soda * Calcium Chloride « Chiorine 
um Bicarbonate * Ammonium Chioride 
Coustie Potash « Chioroform « Vinyl Chioride 
Methylene Chioride ¢ Para-dichlorobenzene 
bp Chloride * Cleaning Compounds * Soda 
one Peroxide * Aluminum Chloride 
paar icarbonate « Carbon Tetrachioride 
Monochlorobenzene « Mutual Chromium Chemicals 
Ortho-dichlorobenzene * Snowflake® Crystals 


SOLVAY branch offices and dealers are located 
, in major centers from coast to coast. 


SOLVAY 
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brass. Where a more moisture resistant film is re- 
quired, it can be combined with phosphates. 


Write for test sample and full facts on Sotvay 
Sodium Nitrite’s many anti-corrosion applications. 


Mail now for sample, information! 





—— 


A SOLVAY PROCESS DIVISION 
i ALLIED CHEMICAL & DYE CORPORATION 
. 61 Broadway, New York 6, N. Y. ED-2 
Please send me without cost: 
0 Test sample of SoLvay Sodium Nitrite 


0 Booklet—“Sodium Nitrite for Rust and 
Corrosion Prevention” 


on Oe oe oe 1 
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An operation represents the main 
steps in the process. Something is 
created, changed, or added to. Usually 
transportation, inspections, delays, 
and storages are more or less auxiliary 
elements. Operations involve activities 
such as forming, shaping, assembling, 
and disassembling. 


Transportation is the movement of 
the material or man being studied 
from one position or location to 
another, When materials are stored 
beside or within two or three feet of a 
bench or machine on which the opera- 
tion is to be performed, the movement 
used in obtaining the material pre- 
ceding the operation and putting it 

















down after operations are considered 
part of operation, 


Inspection occurs when an item or 
items are checked, verified, reviewed, 
or examined for quality or quantity 
and not changed. 


A delay occurs when conditions do 
not permit or require immediate per- 
formance of the next planned action. 


Storage occurs when something re- 
mains in one place, not being worked 
on in a regular process, awaiting 
further action at a later date, perma- 
nent storage or disposal. 


comprise the work simplification pro- 
gram: 


Work Distribution Chart shows a 
refinery’s division of work. It helps 
you ask and get an answer to: What 
activities take the most time? Is there 
any mis-directed effort? Are employe 
skills being used properly? Are your 
employes doing too many unrelated 
tasks? Are tasks spread too thinly? Is 
work distributed evenly? 

A work distribution chart is the 
easiest and best way to arrange these 
facts in simple form. A properly made 
work distribution chart will help you 
to determine if the largest total time 
of your employes is devoted to the 
major function of your organization. 
It is the basis of work improvement 
effort. 

The work distribution chart is a de- 
vice for arranging facts about work 
in a clear, understandable form. You 
get the facts from the task lists which 
are prepared by each worker, stating 
in brief, specific and factual terms 
what he does. 


Flow Process Chart shows the se- 
quence of work and enables you to 
trace the work step-by-step, It helps 
you ask and get an answer to: What 
is done? Why is this step necessary? 
Where should this step be done and 
can it be done easier? Who should 
do the job and is the right person 
handling it? How is the job being 
done? Such scrutiny helps the super- 
visor locate and eliminate unnecessary 
steps. 


Work Count shows a refinery’s vol- 
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ume of work and assists in determin- 
ing the method of doing the job. It 
helps you—schedule work, relate 
tasks, divide work, locate bottlenecks, 
demonstrate personnel needs, and 
stimulate worker interest. A prudent 
supervisor will correct the trouble be- 
fore it is found out by someone else. 


Motion Economy shows you how to 
produce the best results with the least 
physical effort. It is not a speed-up, 
but an elimination of waste motion 
and nonproductive effort. It shows 
how to provide the best working con- 
ditions for your employes and shows 
the shortest travel distance for ma- 
terials, papers and workers; it is 
particularly useful in identifying 
opportunities for the application of 
management engineering principles. 

Motion economy is doing in the 
best way those things that need to be 
done, and eliminating those tasks 
where the cost exceeds the value of 
the product. 

What’s the easiest way to get work 
information? From the employes 
themselves. Each employe should pre- 
pare a task list which shows how 
much time he spends each week on 
each task he performs. 

To help supervisors see at a glance 
just what steps are taking place dur- 
ing a work simplification process, five 
simple signs are generally used. Above 
is the sign language used in making a 
flow process chart. These symbols 
have been tested in thousands of cases 
and have proved to be the simplest 
way of highlighting the step-by-step 
detail of the work process. 

It is always wasteful to have per- 


sonnel working below their skills. And 
when manpower is short, the proper 
use of employe skills is particularly 
important. Work simplification will 
help reduce the waste of employe 
skills. 

Supervisors are judged by visual 
and tangible proof of productivity. 
Their worth is measured in terms of 
the flow of quality products, the cost 
of production, the apparent morale 
and industry of workers. This means 
that the supervisors set the value of 
their services by using work simplifi- 
cation control over work performed. 

But like a suggestion system, a work 
simplification program is one for im- 
proving employe efficiency, increasing 
production and reducing costs. An ef- 
fective work simplification program 
starts with selling ideas to company 
employes. The people who do the 
work must participate in it if the 
work simplification program is to get 
results. 

But if there is to be progress— 
simplification of your paperwork prob- 
lems—it will come only as a result of 
a carefully prepared program. You 
can go about this by appointing a top 
management representative as your 
agent to carry out the program, It 
will be his job to see that work simpli- 
fication keeps a full head of steam. 
Instruct him to report to your en- 
gineering department if it shows signs 
of bogging down. 

Select the places in your refinery 
where work simplification should 
begin. Experience indicates that work 
simplification pays the biggest, quick- 
est dividends in streaming routine 
repetitive processes. H+ 
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VERSATILE IN-PLANT FIRE FIGHTING VEHICLE travels quickly through fac- 
tory aisle spaces to fight various types of fires in large plants. Rockwood equip- 
ment provides its big punch. Hose reel is equipped with Rockwood type SG-48 
WaterFOG nozzle. Compartment contains 12” hose with Rockwood $G-60 
Nozzle and FF extension and feed by Rockwood 1/2” type FW eductor which 
permits utilization of Rockwood FOAM. Insert shows the entire vehicle. 














The Inside Story of the Potent 
“Youngster —a New In-Plant Fire Fighter 


The Young Fire Equipment Cor- 
poration of Buffalo, New York, made 
this vehicle an even more potent fire 
fighter by installing Rockwood fire 
prevention equipment. 


Here’s How It Works 


Rockwood FOAM is automatically 
proportioned (97 parts water to three 
parts FOAM) and introduced into 
the hose line by the Rockwood FW 
eductor. The Rockwood SG-60 
WaterFOG nozzle fights fire five 


ways — by means of a solid water 
stream high-velocity WaterFOG, low- 
velocity WaterFOG from applicator, 
and from FF extension inserted in 
nozzle, a wide angle FogFOAM pat- 
tern and a solid FOAM stream. 


Send For Full Information 


Rockwood’s wide variety of fire 
fighting equipment is engineered to 
quickly, safely control fires. Fill in 
the coupon below now. 

Tested and listed by Underwriters’ 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water . . 


. to Cut Fire Losses 


Distributors in all principal industrial areas 
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Laboratories, Inc. Distributors in all 
principal industrial areas. 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 


2089 Harlow Street l 
ta 


Worcester 5, Mass. 

Please send me your illustrated booklet 
on Rockwood fire fighting products. 
Name. . 

Title 

Company. 

Street... .. 


City... ..Zone.. .State 


For more dota on advertised products, use Readers’ Service Cards, last page. 





OPERATIO N PROVES 
It 'S Cleaner Gas Operation of these four 66” I.D. Scrubospheres 


has demonstrated their superiority over con- 

w 1 th ventional oil bath dust scrubbers. The dust re- 

ss moval ability of the SCRUBOSPHERE is out- 

standing because it utilizes wetted surfaces 

P E E R L t for dust collection which are more closely 
ERES spaced than in conventional equipment. 

RUBOSP Operation of these Peerless units has also 

proven their superiority with respect to mini 

mum oil loss, because oil is periodically re- 

moved from the Scrubospheres whereas it 

must be periodically added to other scrubbers 


in the same plant operating under compar- 
able conditions. Patent applied for. 


Let your Peerless Representative give you full 
details. 


PEERLESS MANUFACTURING COMPANY 


Walnut Hill Lane at Old Denton Road 
P. O. BOX 13165 e DALLAS, TEXAS 
Representatives in All Principal Cities 





As Management Sees It... . 





How to Determine Training Needs 


Here is a formal approach that has paid off for several oil companies. 


Carl Mullins White 
Tulsa, Oklahoma 


THE NUMBER of possible good 
training projects is unlimited. The 
ultimate question is: 

“What training do you need most?” 

Your company might offer courses 
in job skills, company policies and 
procedures, or safety. There are 
courses in human relations, super- 
vision, executive development, orien- 
tation, and general interest subjects. 

Which ones should receive 
attention first? Where should you 
spend your available time and money? 

Oil companies employ many differ- 
ent methods in their efforts to answer 
these questions, Their methods could 
be divided for convenience into two 
classes, formal and informal. 

This article describes one formal 
method of determining needs for 
training in job skills. 

This practical means, used by many 
large oil companies, is conducted by 
the line supervisor with the advice 
and of a training specialist. 

The procedure, like all procedures 
for determining training needs, falls 
into five steps: 


1. Adopt Goals—decide what you 
want employes to do (or believe). 


Take Inventory—find out what 
employes’ present qualifications 
are (skills, knowledge, attitudes). 


Determine Needs—subtract 
item 2 from item 1 and classify 
the results in useful form. 


Evaluate—check your training 
projects, past and present, against 
item 1. 


Review—periodically repeating 
the above four steps. 
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Adopt Achievement Goals. Decid- 
ing what you want employes to do 
depends first of all on job description. 
If a company already has a job analy- 
sis program in effect, the supervisor 
should first take full advantage of it. 

He then lists all the jobs in his 
section. Under each he lists and de- 
scribes all the details or tasks included 
in that job. 

If he anticipates any expansions, 
promotions, or improvements in his 
section, he adds the tasks that will be 
needed. 


Take Qualifications Inventory. 
The next step is to take an inventory 
of the working force. The supervisor 
prepares a personnel status chart. 
This begins with a list of all his 
employes by job classification. Then, 
from the job descriptions (Item 1), 
he lists under each the tasks which 
that worker is expected to perform. 


believe ). 


ent, against item I. 


proc o on n 


He classes each task according to the 
worker’s ability to perform it as: 
a. Performs effectively. 
b. Needs specified improvement. 
c. Needs basic training. 

The supervisor should use care in 
tabulating these tasks and in evaluat- 
ing his employes’ skills. In some cases, 
the problems will be simple. For 
example, he may have recruits or 
transferees who obviously need full 
basic training in all job details. In 
other instances, the decisions may be 
highly involved. The supervisor should 
have all the specialized consultation 
that he needs, But, he is responsible. 
He must protect the company against 
expenditures for unneeded training, 
and against an even more expensive 
item—the inadequately trained em- 
ploye. 


Determine Needs. The third step 
is to ascertain training deficiencies 


FIVE WAYS TO DETERMINE 
TRAINING NEEDS 


Adopt Goals—decide what you want employes to do (or 


Take Inventory—find out what your emyloyes’ present 
qualifications are (skills, knowledge, attitudes ). 


Determine Needs—subtract item 2 from item 1 and 
classify the results in useful form. 


Evaluate—check your training projects, past and pres- 


Review—periodically review the above four steps. 





PUMP 
* USERS! 


Low Shaft Deflection 
Means Less Down Time 


¥%& Reduce packing and bearing problems with Dean 
Brothers centrifugal pumps which are engineered for 
top performance at 3500 RPM. 
Large shaft diameters with short overhang minimize deflection, re- 
duce packing wear and avoid metal-to-metal contact within pump at 
close running clearances. 


%* Low shaft deflection is a must for satisfactory mechanical 
seal operation. Dean Brothers seals are manufactured to 
their own specifications. Both pumps and seals are de- 
signed for mechanical reliability. 


The Best is our Standard 


¢{t Calculation forms which will aid proc- 

: ess engineers in determining pump 

: shaft deflection are available from Dean 
Brothers Pumps on request. 


») Dean Proriets PMPs ne. 


EST. 1869 





and arrange them in units so that 
plans can be laid to meet them. This 
is usually done by: 

a. Determining individual train- 
ing needs (goals minus inven- 
tory). 

b. Spot checking for indicators 
of training needs. 

c. Deciding on the classroom or 
individual instructon that will 


be needed. 


Individual Training Needs. A per- 
sonnel status chart will give the 
supervisor definite information on his 
work force. He considers the workers 
he will lose through transfer and 
termination. There may also be addi- 
tions to his force for various reasons. 
He has to foretell what worker skills 
he will need in the future. He gets 
the information for this forecast from 
several sources. These include sales 
and production forecasts and labor 
turnover records. Retirements can be 
obtained from personnel files. On the 
basis of his own records and all other 
information he can gather, he tries to 
forecast his training requirements. 


Spot Check for Indicators of 
Training Needs. Spot checking for 
training needs is usually done 
company-wide by a training specialist, 
with each supervisor cooperating 
wherever it involves his unit. It con- 
sists of a re-check for such factors as: 


1. Limited experience of some em- 
ployes: 
a. New employes. 
b. Transferred employes. 
c. Promotees. 
d. Ineffective working habits. 


2. Organizational changes: 
a. New equipment. 
b. Conversion of equipment. 
c. New operations or procedures. 
d. Expanded operations. 


3. Output problems: 
a. Excessive re-work. 
b. Breakage. 
c. High unit cost of production. 
d. Lowered performance standards. 
e. Production bottlenecks. 
f. High maintenance costs. 


4. Personnel problems (more related 
to human relations training) : 
a. Excessive overtime. 
b. Grievances and complaints. 


If any information gained in the 
spot surveys affects the supervisor’s 
training of his employes, it should be 
made available to him. He should 
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You'll never have to nurse this O, Analyzer 


What are your most serious complaints about 
O, analyzers? Cumbersome? Slow? Unstable? Hard 
to service on the job? 

You won’t find these potential trouble-sources 
in our new Unitized O, Gas Analyzer. They’ve 
been literally ‘designed out’? by L&N engineers 
with experience totaling millions of man-hours 
in industrial gas analysis. 

The Unitized O, Analyzer is reduced to the 
essentials consistent with highly efficient O. meas- 
urement and control. The entire analysis is made 
within the 2-component team of O, Analyzer 
Assembly and Speedomax® recorder, eliminating 
unwieldy auxiliary components such as sample 
conditioners. Due to its direct magnetic operation, 
the equipment employs neither auxiliary gas sup- 
plies, chemical reactions, nor combustion. Sample 
and calibration controls are accessible externally, 
without disturbing the measuring system. 

We’ve introduced sampling innovations, too. 
The Analyzer gets a sample not only cleaned but 


purified. A typical sampling lag is 1 sec per 45 ft 
of 14” tubing, up to several hundred feet. 

The Unitized O, Analyzer can help to stream- 
line O.-dependent processes. For pertinent details 
of this O, monitor, write to 4923 Stenton Ave., 
Phila. 44, Pa., for Folder ND46-91(5). 


PERFORMANCE 
Range 0 to 5% O:, 0 to 10% On, or higher 
in flue gas or N; as specified. 
Accuracy 0.15% O, 
Sensitivity Better than 40.05% O, 
Stability Better than +0.15% O, 
Response 4 sec for initial response; 
40 sec for 90% response. 


il 


SEEDS IN NORTHRUP 


instruments il automatic controls « furnaces 
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The valve for reciprocating pumps 


... old or new 


Because they offer a happy combination of dependability, 
efficiency and extra life, DURABLA Valves are a credit 
to any reciprocating pump. Mechanically and metallurgi- 
cally speaking, they will operate freely under temperature- 
pressure extremes, with highly corrosive fluids and in 
any position. 

In a DURABLA Valve Unit, only “point contact” is 
made by the valve member on the sleeve, so it can’t bind 
or hang-up. Due to its unique arched design, neither will 
it warp. The new V-7* taper-locked stud can be screwed 
down tight into the seat without any possibility of gall- 
ing or breakage. And a self-locking nut and “drop-on” 
guard assure quick and easy inspection of working parts 
— without stud or seat removal. 

Standard equipment on many new pumps, DURABLA 
Valve Units are also used throughout the world to 
re-valve older pumps. They come in fifteen sizes, designed 
to meet over 300 variations in installation requirements. 

Write for new booklet PR 28. 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, New York 


*Patent applied for 
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add it to what he has learned from 
| his own records and take full ad- 
| vantage of it. 


' | Decide on Plans. Here again the 


supervisor usually needs the advice 
and assistance of a training specialist. 
He must decide: 


© What training can be done in 
classes (either in his own unit 
or in conjunction with other 
units) , 
What training must be taught 
individually on the job by him- 
self or by one of his skilled 
workers. 


What information can be best 
gained by the employe from some 
outside source. 
He can save the company’s money 
whenever he can combine employes 
in a class instead of teaching them 
one by one. 


Evaluate Results. Once a training 
project is started, evaluation becomes 
an essential part of determining train- 
ing needs. The company must make 
a continuing series of decisions. 
Should any certain program be re- 
peated as the need arises? Should 
that program be dropped in favor of 
some more effective or more badly 
needed one? Should it be reorgan- 
| ized? How long should it continue? 





The supervisor keeps a current rec- 
| ord of what each worker is taught. 
This record may include: 

© Tasks to be learned. 
© Estimated hours of training 
required. 
® Dates instruction begins and ends. 
® Hours of each type of instruction 
given. 
He submits a summary report to 
management. This information helps 
in weighing costs against results. 


Some of the methods for evaluating 
the results of training are: 


® Production records. 





® Cost records, 

© Estimates. 

© Tests. 

® Expert opinion. 

Whenever possible it is advisable to 
| measure training results in simple fi- 
| nancial terms. This is not to say that 

there are not highly important intan- 
gible and long-range values in train- 
ing. But management likes to see fig- 
ures to show training advantages. 
| Production and cost records may show 
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LESS STEEL 


... Critical piping! 


Stainless steel piping is a specialist. It fights corrosion 
.+. prevents product contamination ... 
performs under great temperature extremes... 
is able to handle dangerous materials safely. 
Construction and maintenance dollars, often the safety 
sige of life and pro , and your reputation are at 
...a Critical place to | stake in ths aikidiion of + oe 


. When you specify TUBE-TURN* Stainless Steel 
safeguard your reputation Fittings and Flanges, you get extra-value features 


visits “TUBE-TURN’ products and greater strength at no extra cost. Fittings 


are marked with complete identification. Production 
procedures and quality control assure conformity 
to all code requirements. 


Your nearby Tube Turns’ Distributor can meet ai] 
your needs in welding fittings and flanges promptly. 
*“TUBE-TURN” and “tg” Reg. U.S. Pat. Of. 


? 7 KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York « Philedelphie + Pittsburgh + Chicago « Detroit + Atlente + New Orleans » Houston + Midlend 
Dalles + Tulsa + Kansas City * Denver + Los Angeles + Sen Francisco + Seattle 
in Canada: Tube Turns of Canada, Ltd., Ridgetown, Ontarie + Toronto, Ontoric « Ed Alberte + M i, Quebec + Vancouver, B.C. 








You get these extra values 


at no extra cost with 


TUBE-TURN 
Stainless Steel Fittings 


Fittings meet all standard chemistry specifications 
Minimum wall thickness of elbows are at least 87142% 
of nominal 

All fittings meet calculated bursting pressure of match- 
ing pipe 

Qualified welders and procedures used where welding 
is required 


@ Each fitting properly solution heat-treated 
@ Each fitting passivated 


@ Special grades of stainless steel, and all other alloys 
available 


Meet all codes: ASTM A403 (for material and manufactur- 
ing procedure); MSS SP43 and ASA B16.9 (for dimensions); 
and MSS SP25 (marking procedure). 


a 
ae ee 
LABORATORY ; 
CONTROL NUMBER i 


; 
i 
i 
SCHEDULE NUMBER al i ; i i! 
Dal 


MATERIAL DESIGNATION 4 bi 
oq 4 - 2 


UNIFORM WALL. Fittings meet ASA standards of COMPLETE IDENTIFICATION. You know CUTS PURCHASING COSTS. You can 

871” % of nominal thickness . . . particularly impor- this fitting conforms to specified quality order TUBE-TURN Stainless Steel Fittings 

tant for light wall elbows, Many conventional winles+ because the material type and quality con- "0m your nearby Tube Turns, Distributo 

nominal at this point of greatest wear. All Tuse- ‘T°! are fully identified. Manufacturer, size, yejding fittings in Tube Turns’ line of 

TURN® Stainless Steel Fittings, including tees, match Wl! thickness and schedule are also marked 12.000 products. Cuts red tape. Saves 

calculated bursting strength of the pipe. as shown on the fitting. time. Photo courtesy McJunkin Corpora- 
tion, Charleston, W. Va. 


: 


« 


Available from your 
nearby 
TUBE TURNS’ 


Distributor *“TUBE-TURN” and “tt* 
Reg. U.S. Pat. Off. 


TUBE TURNS, Dept. Y-1 
224 East Broadway, Louisville 1, Kentucky 
Please send STAINLESS STEEL CATALOG. A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


iat te ae : LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh ¢ 

Company Address Chicago * Detroit * Atlanta * New Orleans * Houston * 
. State Midland ¢ Dallas * Tulsa * Kansas City * Denver * Los Angeles 
City “i ¢ San Francisco * Seattle. IN CANADA: Tube Turns of Canada 
ltd., Ridgetown, Ontario * Toronto, Ontario * Edmonton, 
Alberta * Montreal, Quebec * Vancouver, British Columbia. 








Your Name—— 


Position 











that more goods were produced or 
that costs were less after training than 
for a comparable period before 
training. 

Sometimes these comparative fig- 
ures have to be based in part on esti- 
mates. The savings in power costs, 
breakage, and shut-down may be esti- 
mated by comparing actual figures 
kept on employes after training and 
comparing these figures with estimates 
of what these costs would have been 
had the employes not been trained. 
The value of estimates depends on 
the evidence behind them and the 
qualifications of the persons making 
the estimates. 

Specially prepared tests are used by 
some companies to determine: 

® Points on which employes need 

training. 

® Which employes will profit by the 

training. 

® When the training is adequate. 

Tests, properly used, can save 
money by eliminating from the course 
those who are not ready to assimilate 
it and by terminating the training of 
individuals or classes which are ready 
to return to the job. 

Merit ratings, promotions, and 
other expressions of expert opinions 
sometimes reflect the value of train- 
ing. The supervisor can make a help- 
ful estimate of the increased value of 
his workers. Also he can compare the 
cost of formal training with his esti- 
mate of what it would cost to train 
an employe by informal or apprentice- 
ship methods. The facts considered in 
such estimates include: 

© Employe’s time spent in training. 

® Supervisor’s or other instructor’s 

time. 

® Breakage. 

© Shut-down. 


® Lost production. 


Review. The final essential is to fol- 
low these four steps again and again. 
No company can ever say “we have 
completed our training” and fold its 
hands. Competition forces new mech- 
anized equipment, new products, new 
methods. Employes come and go. 
People’s skills and attitudes change. 

To keep abreast, a company must 
repeatedly and discriminately: 

. List the skills it will need. 

2. List the skills it has, 

3, Subtract Item 2 from Item 1. 

4. Evaluate its training activities. 

5. Do it again. HH 
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MODEL “LL” 
MULTI-PASS COOLER 





MODEL “VS” 
VAPOR CONDENSER 


*E CONTACT 
DOYLE & ROTH an 


for prompt attention VERTICAL 
to your INDIVIDUAL REQUIREMENTS THERMOS TENG 


FOR QUICK DELIVERY! 


DOYLE & ROTH 
standard stainless steel 


HEAT EXCHANGERS 





designed... Standardized... 


to meet the exacting requirements of the to insure lower prices, fast delivery. 
petroleum, chemical and petro- chemical 
industries. 


D & R passes on to you the economies accruing from its 
standardization program. Starting with engineering and fol- 
lowing through on construction, economies are substantial. 
Materials are purchased to rigid specifications and standard 
components are stocked. ASME standards govern fabricating 
procedures. 


DOYLE & ROTH Muonsfédlinus 


136-50 TWENTY-FOURTH STREET, BROOKLYN 32, WN. Y. 
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te om Gas 
PENFLEX 


It Shon 


i in ee | 
“ conveying 
Pennsylvan® 
Metallic 1 bg 
Inc. 7 7207 


42, Pa 
Phila. ae neert 1 ng’ 


Powers L 








less ste s to 
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lf Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 

Read these facts. You will find them 

& aH informative—and interesting. 


How Much Gasoline Are We Using? 


About 1.4 million gasoline pumps pour almost 48 billion gallons yearly 


| into the fuel tanks of nearly 63 million automobiles, buses and trucks, This 


flow supplies liquid power for travel over U. S. highways that averages over 
a million miles every minute of the day. 


| Does the Oil Industry Pay Its Share of Taxes? 


Oil companies pay more than their share. During the postwar years of 
1946 through 1952, oil and gas producers paid roughly twice as much in 
U. S. income taxes on each dollar received as did the average industrial 
corporation. 


| How Much Does It Cost to Find Oil? 


Oil and gas can only be replaced by finding new supplies; that is, new oil 


| and gas reserves, and the finding of these reserves calls for extensive explora- 
| tion programs, costing billions of dollars. On the average, a wildcat well costs 
| $100,000, but some cost over $500,000. Only one in nine such wells strikes 


oil, therefore, on the average the oil man must invest $900,000 before he 
discovers one producing well. The manufacturer does not build nine factories 
before he finds one that will produce goods for sale, thus, the manufacture: 


| spends $100,000 and is ready for business, whereas the oil man spends $900,- 
| 000 before he gets any production. 


Are Oil Profits Getting Bigger? 


No. Oil profits have not kept pace with costs. The cost of drilling and 
and production has gone up. Since 1952, oil field machinery and tool prices 


| have risen almost 25 percent; carbon line pipe has risen more than 68 per- 
| cent; alloy casting is up nearly 56 percent—but crude prices are up only 
| 23.3 percent! Oil prices must be adequate to make the risk of financing oil 
| ventures worthwhile. 


| Are Major Oil Companies Doing Most of the Business? 


Small, independent businesses, with little risk capital, drilled almost 78 


| percent of the wells completed in 1956. They risk not only their own money, 


but also the savings of thousands of investors all over the country. Oil men 


| are hard pressed to get funds for investments that won’t begin paying off for 


several years. Most of the output of oil wells being completed now will be 
used to meet increasing future consumption rather than current demand. 
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Inner secrets of 


FACTS EVERY CONTROL VALVE USER SHOULD KNOW 


This is a rare photograph . . . presented in a com- 
pletely unretouched form. It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 
listed as two inch valves. All are high lift. But 
compare them. 

Note the Krevey & MUELLER inner valve at the 
far left. It equals the others on every point of con- 


diaphragm control valves 


inner valves 


sideration ; exceeds on many. Look at the diameter 
across the skirt . . . that’s one reason for the re- 
markable C, of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column. 
Examine the machining and the super-finishing. 

It’s no wonder . . . K&M is the valve that likes 
to be compared. \t’s a better valve and a better value 
by every measure of comparison. 


FOR THE COMPLETE FACTS... 
write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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What's Happening 





in the Industry 


API Refiners Announce L.A. Schedule 


New areas of discussion have been added to a 
program of 11 technical meetings. 


Members of the petroleum-refining 
industry will gather in Los Angeles 
this spring for the American Petro- 
leum Institute’s twenty-third mid- 
year meeting. 

Eleven technical sessions and the 
traditional dinner meeting have been 
scheduled for the four-day gathering 


which opens May 12, in the Statler 
Hotel, and continues through May 
15. 

The number of technical sessions 
this year remain the same as last 
year, but the subjects differ to some 
degree. Slated for discussion this year 
are corrosion, analytical research, 





Corp.’s Torrance, Calif., 





Platinum catalyst is guided into the new catalytic reformer at General Petroleum 
ry. Snowshoe-like 
ing the valuable platinum pellets. Once vessels are filled and reformer is put 
into operation, the catalyst will be changed infrequently. 


shoes are worn to avoid crush- 








processes, fuels, training, air polution, 
and waste disposal. Also, for the first 
time in recent years, there will be 
sessions on piping and pressure ves- 
sels. 


Preliminary program for the 23rd 
midyear meeting is as follows: 


MONDAY, MAY 12, 1958 


9:00 a.m. Corrosion 
Chien P N. Gammelgard, The Pure Oil 


oO me S o, Ill. 

veloped b H. Samans, Standard 
one Co. (Indiana Whiting “A Study of the 
Mechanism of the Iron- m Sulfide Reaction 
at Elevated Temperatures,” Fritz Hugli, Charles 
Hudgins Paul Belahay, panos State 
University, 4, om ong. Experiences 
in Sovaformers ng Sarees Preheaters E. “ 

To aw 2 obil Oil Co., Inc., Pau! 
J. and R Manuel, Socony Mobil Oil Co., 
Ine. ,» New Nok “Solutions to Corrosion Prob- 
lems in Light rig. gy og ~ Liquids Plants,”’ James 
S. Conners and Cc. Seyer, Phillips Petroleum 
Co., Bartlesville. atl — in Alkanola- 
mine Systems,”’ é; D. Sudbury, O. L. Riggs, and 
FF F. Leterle, Continental Oil Co., Ponca City, 
kia. “‘A Refinery Chemical Cleaning Program for 
Profit,” gotn odnick, Esso Stan il Co., 

Linden, } 


2:00 p.m. Piping 
Presiding: Clay ‘Thempeoe, Mohawk Petroleum 


Corp., Ba ersfield, ¢ 

Session develo; by J. P. Mooney, Humble Oil 
and Refinin: Baytown, Texas. ““The Influ- 
ence of P vm Bower Service at Elevated Tempera- 
tures and Pressures on_ the Sia Temperngare 
Strength of Chromium-Molybdenum Alloy Tub- 
ing,” John F. Ewing, The Babcock and Wilcox 
Co., Beaver Falls, ‘a. ‘Compressor Piping De- 
sign and Investigations Including Application of 
Computers to Piping Calculations,” ph James, 
Humble Oil and Refining Co., Baytown, ‘Texas. 
“Stability of Tubular Products for Oil Refinery 
Use,” A. B. Wilder, United States Steel Corp., 
Pittsburgh. 


2:00 p.m. Analytical Research 

Presiding: Fred L. Hartley, Union Oil Co. of 
California, Los Angeles. 

Session developed by B. J. Heinrich, Phillips 
Petroleum Co., Bartlesville. “A Mathematical Ap- 
proach to Operating an Analytical Laboratory 
ag ter Simulation of Laboratory Operation) ,” 

off and Steidler, Esso Research 
tea Engi meering Co., Linden, N. J. “The Auto- 
matic Titetenieetions’ of Peroxides in Petroleum 
Products,’’ Joseph S. Matthews and yg Mh S. 
Patchan, Gulf Research and Development 
Pittsb’ —_ “The Determination of oli in 
Light etroleum Products,” F. A. Buehler and 

S. Wiberley, Socony Mobil Oil Co., Inc., 

réoklyn. “Volatile Catalyst Components Deter- 
mined Easily by the — Induction Furnace,” 
Anne L. Conrad, Jean K ann and V. Frances 
Gaylor, The Standard Oil Co. (Ohio), Cleveland. 
“Determination of Microgram oy of Sulfur 
by Reduction with wrence 
Granatelli, American Oil Ce. (Texas)’ Texas City. 
‘Quantitative Infrared Ann BS = Polybasic Aro- 
matic Acids in KBr Disks,” icholson, 
Humble Oi and Refining Co., oe, “Micro- 
Carbon and H n Determination by Automatic 
Cupieation Cont ” Ervin Stehr, The Texas Co., 
Beacon, N. Y. 


7:30 p.m. Analytical Research 
Presiding: Charles A. Day, Jr., Richfield Oil 
., Anaheim, Calif. H h, Phill 
Petroleum Co. loged by .B. 1; ag om Of 


of 
Aromatic Hydrocarbons by Pentane Elution —< 
Activated Alumina,” Lloyd R. Snyder, Union Oil 
Co. of California, Brea. ‘Determination of Sur- 
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A WORLD OF EXPERIENCE 


IN PROCESS PLANTS... 
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FOSTER WHEELER 
in Texas 


ax 
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At Baytown — most advanced design fluid 
catalytic cracking unit — capacity, 55,000 
barrels per day. 


v4". 
e 
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At Beaumont — ultra-modern crude unit 
— capacity, 100,000 barrels per day. 


At Houston — complete petrochemical 
plant to produce ammonia and methanol. 


Foster Wheeler's Houston Office provides 
complete engineering, drafting, purchas- 
ing, expediting and construction services 
for process industries in the Gulf Coast 
area. 


FOSTER WHEELER CORPORATION 
666 Fifth Ave., New York 19, N. Y. 





DESIGN Petroleum Plants 
ENGINEERING Petrochemical Piants 


CONSTRUCTION Chemical Plants 


NEW YORK « LONDON « PARIS «¢ ST. CATHARINES, ONT. ¢ TOKYO 





George 
do it... 


but when it comes to vacuum 


LET GRAHAM DO IT 


GRAHAM MANUFACTURING CO., INC. 


415 LEXINGTON AVENUE, NEW YORK 17, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 


face Area—Adsorption Measurements by a Con- 
tinuous Flow Method . M. Nelsen and F. 
Eggertsen, Shell Development Co., Emeryville 
‘alif. “A Simple Light- bsorption Meter for the 
Estimation of Material Insoluble in Used Lubri- 
cating Oils,’ F. S. Alvey and R. L. Martin, British 
Petro eum Co., Ltd., Sunbury-on-Thames, England 
“Determination of Bromine Numbers with Elec- 
trically Generated Bromine and Spectrophometric 
Detection of the End Point,’ John W. Miller, 
M. D. Grimes, and B. J. iicinrich, Philli 
leum Co., Bartlesville. “The Variable Eeteenee of 
Automotive Fuel Type on Exhaust Composition,” 
R. urn, Bureau of Mines, Bartlesville 
‘Quantitative Determination of Platinum in an 
Alumina-Base Reforming Catalyst by X-Ray Spec- 
troscopy,”’ Arnold J. Lincoln, Baker and Co 
Newark, N. J., and Edwin N. Davis, Sinclair 
Research Laboratories, Harvey, Ill. 


TUESDAY, MAY 13, 1958 


9:00 a.m. Processes 

Presiding: H. Y. Hyde, Tidewater Oil Co., San 
Francisco. 

Session developed by F. C. Moriarty, Aurora 
Gasoline Co., Detroit. “‘Bulk Acid epeiadion 
of Motor Gasoline,’ > California Research Corp. 

D Francisco. “New Developments in Refining 
Petroleum,”” M. J. Sterba and Davis Read, Uni 
versal Oil Products Co., Des Plaines, - “Cata 
lytic Cracking Feed Preparation,’ > M. V. Medlin 

C. Ornea, and A. J. Johnson, Shell Develop 
ment Co., Emeryville, Calif. 


9:00 a.m. Fuels 

Presiding: A. L. Lyman, California Research 
Corp., San Francisco. 

Session developed b J._F. i Socony 
Mobil Oil Co., Inc. Puatinans, N. ‘The Role 
of Physical Factors in Knock,” Eads B. Rifkin 
Ethyl Corp., Detroit. “‘Studies of the Chemical 
Reactions Occurring in an Engine Prior to 
Knock,”’ R. H. Blaker, A. J. Pahnke and K. J 
Pipenberg, E. I. du Pont de Nemours and Co 
Inc., Wilmington, Del. “‘Knock Characteristics of 
Hydrocarbon Mixtures,’ Eric J. Y. Scott, Socony 
Mobil Oil Co., Inc., Paulsboro, N. J., Chairman 
of the Subcommittee on Rating of Hydro arbon 
Mixtures of API Project 45. 


2:00 p.m. Pressure Vessels 

Presiding: R. E. Lauterbach, General Petroleum 
Corp., Los Angeles. 

Session Sigg = by N. J, Rees, Socony Mobil 
Oil Co., Inc. ew York, “Design of Skirt Sup 
ports for Pressure Vessels in High. ‘Temperature 
Cyclical Service,”’ D. B. Rossheim, The M. W 
Kellogg Co., Jersey City, N. J. “‘Considerations 
Involved with the Possible Use of Increased Design 
Stresses for Pressure Vessels and Their Effect on 
Safety,”’ George E. Fratcher and A. F. Cota 
4. O. Smith Co., Milwaukee. “Survey of Brittle 
Characteristics of Carbon Steels Used for Pressure 
Vessels,” F. B. Hamel, The Standard Oil Co 
(Ohio), Cleveland. ‘“‘Who Should Foot the Bill 
for Research and Development of New Steel Ma 
terials,’ C. L. Huston, Jr., Lukens Steel Co 
Coatesville, Pa. 


2: - Pe: .m. Training 
Presiding: P. rkus, Shell Oil Co., Wilming 
ton, Calif. 

Session developed by G. B. Stone, Union Oil 
Co. of California, Rodeo. “‘The Dimension of 
Knowledge Needed by Today’s Management 
People,”” Laurence de Ryke, Occidental College, 
Los Angeles; Robert F. Smith, University of Cali- 
fornia at Los Angeles. 


7:30 pm. Processes 
Presiding: Fred Powell, Standard Oil Co. of 

California, San Francisco. 

Session developed by F. C. Moriarty, Aurora 
Gasoline Co., etroit. “Improvement of Cata- 
lytic Cracking Feedstocks by Hydrogenation,’’? M. 
D. Abbott, R. C. Archibald and R. W. Dorn, 
Shell Development Co., Emeryville, Calif. “‘Up- 
grading Distillate Stocks by Unifining,”’” C. PF. 
Gerald and L. O. Stine, Universal Oil Products 
o., Des Plaines, Ill. 


WEDNESDAY, MAY 14, 1958 


9:00 a.m. Air Pollution 
Presiding: David E. Day, Richfield Oil Corp 
Los Angeles, 
Session developed by C. A. Jones, Shell Oil 
Co., Wilmington, Calif. ‘‘Investigations to Detect 
the Atmospheric Conversion of Sulfur Dioxide to 
Sulfur Trioxide,’’ Albert L. Chaney, Albert L 
Chaney Chemical Laboratory, Glendale, Calif. 
“The Effect of Organic Materials in the Atmos 
—- on Vegetation,’’ John Middleton and Ellis 
arley, University of California, Riverside, Calif. 
and E. R. Stephens, The Franklin Institute, Phila- 
delphia. ‘Effect of Operating Variables on Auto- 
mobile Exhaust Gas Composition,” C, M. Heinen 
Chrysler Corp., et al. 
2:00 p.m. Waste Disposal 

Presiding: K. E. Kingman, Union Oil Co. of 
California, Los Angeles. 

Session developed by J. H. Easthagen, California 
Research Corp., Richmond. ‘Pollution Control at 
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A new slant on 
Industrial Cooling Towers 


Double-Flow 


NEW IN PROFILE~NEW IN PERFORMANCE. These characteristic 
advances announce a forward trend in cooling towers and intro- 
duce the new Marley Class 600 Double-Flow and Single-Flow 
models. They embody design improvements that are seven-league 
strides in water cooling practice and achievement. ® ® ® The new 
profile is completely functional. It is the basis of many funda- 
mental changes that mean increased cooling capacity in every 
frame size with greater power economy and no additional basin 
cost. Class 600 Cross-Flows have more filling and the ability to 
keep more water in the fill area; to reduce direct, unbroken water 
fall. The fill is of uniform width at all elevations, exposing the 
water to equalized air flow at all points of the cooling chamber. 

@ @ @ From the new wide louvered walls to the fan, air flow is 
cleared of obstructing elements. Pressure control and air dis- 
charge are more proficient. This lowered draft loss efficiently 
balances increased water capacity in Class 600 Cross-Flows. 

@ @ @ The angled louver walls make possible simple controls that 
facilitate winter operation in areas where icing is a problem. 
@ @ @ In Class 600 Cross-Flows extended durability—increased 
resistance to corrosion—keeps pace with stepped-up cooling ability. 
They are the first standard models completely asbestos cement 
board encased, and they introduce inert materials for use through- 
out the structure. @ @ @ These towers establish a quality standard 
new to water cooling equipment and of importance to you as an 
investor. You can get all detailed information from the nearest 
Marley engineer in 56 major cities or by writing direct. 


reve sate tn “ay Company 


Kansas City, Missouri 
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What's Happening... 


Ferndale, Washiagton,”” E. K. Daniels, L. A. 
Castler and J. R. Lutz, General Petroleum Corp., 
Los Angeles. ‘‘Waste Disposal Facilities at the 
Anacortes Refinery,’’ Shell Oil Co. “The Design 
of Smokeless Non-luminous Flares,’’ P. D. Miller, 
Jr., and H. J. Hibshman, Esso Research and En- 
gineering Co., Linden, N. J., and J. R. Connell, 
Imperial Oil, Ltd., Sarnia, Ont., Canada. 


7:00 p.m. Dinner 
Presiding: H. W. Ferguson, Vice President for 
Refining, American Petroleum Institute; Humble 
Oil and Refining Company, Houston. 
Session developed by David E. Day, 
Oil Corp., Los Angeles. 


Richfield 


New Catalyst Firm Formed 


Formation of a new corporation has been 
announced by Charles W. Engelhard, New 
Jersey industrialist. Named Engelhard In- 
dustries, Inc., it was formed by a consoli- 
dation of nine American companies in the 
precious metals and precision-manufactur- 
ing fields, some of them over 50 years old. 
Three other domestic companies and twelve 
foreign corporations also are controlled by 
the same interests. 

Described as diversified industrial en- 
tity which serves, directly or indirectly, 
every major industry in the United States, 
it includes the production of platinum 
catalyst for processing in the petroleum 
and petrochemical industry. 





SURVEYS 
CONSULTING 
ECONOMICS 
PROCESS DESIGN 


MECHANICAL DESIGN 
PROCUREMENT 
CONSTRUCTION SUPERVISON 
OPERATING ASSISTANCE 


MECHANICAL 
DESIGN 


... ONE OF OUR SPECIALTIES 





Mechanical design provides the detail needed for 
efficient and rapid construction of process plants. 


Y Flowsheets of piping and instruments 
Y Layouts and elevations 
Y Structures and foundations 


Y Process buildings 


YY Equipment and piping drawings 


Y Offsite facilities 


YY Scale models for visualization 


You are invited to discuss and plan your mechanical 
design needs with us. Our experience, skills and the 
active participation of company principals in all 
projects, large or small, are always at your service. 


“In Engineering, it’s the People who count” 


THE C. W. NOFSINGER COMPANY 


307 E. 63rd STREET 


KANSAS CITY 13, MISSOURI 
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Plant Layoffs Continue 


Four more companies announced last 
month that they were in the process of lay- 
ing off plant employes. 

At the Bayonne Refinery of Esso Stand- 
ard Oil Co., 700 workers were laid off. 
Dr. D. F. Edwards, plant manager, said 
at a press conference that the layoff is 
necessary because the plant’s rebuilding 
program had reached the point where “we 
no longer have work for these people.” He 
said the Refinery would do “everything 
possible to help these employes find other 
work and has proposed liberal layoff al- 
lowances to tide them over while they find 
other employment.” 

Edwards said that about two-thirds of 
the plant’s current force of 1650 had been 
engaged in construction work as part of 
a rebuilding program. Esso has been re- 
building its Bayonne plant for the past 
four years. 

At Toledo, The Pure Oil Co. laid off 
106 of the 535 employes at its 38,000 bpd 
refinery. A refinery management spokes- 
man said the layoff was a direct result of 
shutdown of two units, an alkylation plant 
and No. | combination high pressure crude 
unit. 

The former ceased production as the re- 
sult of the termination of a government 
alkylation contract. The latter was shut 
down to bring production in line with cur- 
rent demand. 

The third company, Dow Chemical, had 
previously laid off 300 men at Freeport, 
Texas, and were to have laid off 500 more 
due to lagging magnesium sales. Although 
some of the employes were shifted to other 
departments, about 800 jobs altogether 
have been affected. 

The only other refinery which definitely 
announced layoffs was the Texas City re- 
finery of American Oil Co., where one man 
per shift per unit will be cut until a 150- 
man reduction is achieved. 

Other major Gulf Coast refiners have 
no definite plans for labor reductions, but 
most indicated that their hiring programs 
for the year are far below normal. 


Runway Test in August 


Army engineers told House Services In- 
vestigating subcommittee that the test for 
adequacy of asphalt runways may not be 
completed until August 1. 

Bad weather has delayed the comple- 
tion date, originally set for April 1, said 
Brig. Gen. Edward A. Brown, Army En- 
gineers. Warmer weather at a later date 
will increase the testing date from the 
planned one month to about ten weeks, he 


added. 


Maximum weight load has been in- 
creased from 265,000 pounds weight of 
the B-52 bomber from the original 240,000 
pounds. 

John Ferry, special assistant on installa- 
tions to the Air Force Secretary, said that 
the use of asphalt in future runways will 
depend on the outcome of the tests. He 
said the Air Force is now contracting only 
for concrete runways. 


Octanes Still Hold Steady 


Gasoline on sale at service stations in 
January showed national weighted aver- 
ages of 98.4 octane number for premium 
and 91.0 octane number for regular, ac- 
cording to the latest monthly survey of 
antiknock quality compiled by Ethyl Corp. 

The premium gasoline average was un- 
changed from December but 1.0 octane 
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winterizing... 
is a Stearns-Roger specialty 


Every ‘cold country” plant designed and built by 
NS} (cles gato atele(=b alo) conv le (-1-0-) 8 olen l=) el OE LoL) ele) vel loved Me) el-) ce ttleyel 
with the necessary protection for operators and 
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29 years goes into every cold climate plant... 
design, engineering, procurement, 
fabrication, field erection. Your project 
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Complete process plant or 
large or small... 
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DENVER * HOUSTON « EL PASO e 


Stearns-Roger Engineering Co., 
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Wells 
rane 





DIRECT OR INDIRECT 
HIGH TEMPERATURE 
HEATING 














PETROLEUM AND 
CHEMICAL INDUSTRIES 


DIRECT HEATING 
of hydrocarbon oils, gases, for 
gas cracking, steam superheating 
and many other services. 


INDIRECT HEATING 
using Dowtherm, Aroclor, heat 
transfer oil, liquid metals and The photos show two tar separator heaters installed at a new refinery in 
other heat transfer mediums. Mississippi. These heaters are provided with alloy tubes, capacity 54,000,000 


BTU per hour each. A total of seven Struthers Wells fired heaters were in- 
stalled in this plant. 


















SPECIAL HIGH TEMPERATURE 
EQUIPMENT DESIGNED TO Struthers Wells supplies high-temperature heating equip- 
YOUR REQUIREMENTS ment for a wide variety of services and industries. 
Temperatures range to above 1650°F. Struthers Wells 
heaters are characterized by trouble-free operation, long 
life and high thermal efficiencies. Hundreds of installa- 
tions throughout the U.S. and some 15 foreign countries 
indicate the universal acceptance of Struthers Wells 
fired heaters. 












STRUTHERS 


WARREN, PA. 





y truthers 
Wells 
Plants at Warren, Pa. and Titusville, Pa. 


CHEMICAL PROCESSING DIVISION BOILER DIVISION FORGE DIVISION 

Crystallizers . . . Direct Fired Heoters... BOIMERSforPowerand Crankshafts ... Pres- 
Evaporators . . . Heat Exchangers . . . Mix- Heat... High and Low sure Vessels . . . Hy- 
ing and Blending Units . . . Quick Opening Pressure . . . Water draulic Cylinders .. . 
Doors . . . Special Carbon and Alloy Process- Tube...Fire Tube... Shofting . . . Straight- 
ing Vessels . . . Synthesis Converters Package Units ening & Back-up Rolls 
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What's Happening... -« § 


number higher than a year ago. The regu- | 
lar gasoline average was 0.1 octane num- 
ber lower than December but 9.5 octane | 
number higher than a year ago. 

For companies marketing more than | 
one grade of premium, the stirvey showed 
a range of 100.6 to 102.4 octane number 
for the highest grade, on the basis of 37 | 
samples in 20 cities. 


OCAW Eyes Major Gains 


Late this month, from the 22-23, the 
bargaining policy committee of the Oil, | 
Chemical, and Atomic Workers Union will 
meet in Denver, to consider a “militant 
and aggressive program to bring about vast 
improvements in terms and conditions of | 
work,” 

In announcing the meeting, OCAW | 
president, O. A. Knight said, “We intend | 
to recommend some short-range goals, in- 
cluding an improvement in the wage sit- | 
uation and we also plan to recommend a | 
long-range program of major improve- | 
ments suitable to a militant, aggressive 
fighting membership.” 

Knight was quoted as telling his staff 
that “better sick leave and health insur- 
ance” is one of the major needs of oil and 
chemical workers. He also discussed the 
idea of a royalty on physical production 
in the various industries—with the royal- 
ties collected to be prorated to the account 
of each individual wage earner concerned. 

On the subject of pensions, Knight as- 
serted that the practice of a company nick- 
ing the employes for half of the cost of a 
pension plan was an antiquated system and 
should be replaced by pensions fully paid 
for by the companies. 

Most of OCAW’s 600-odd contracts in | 
the oil industry will be opened for negotia- 
tions in late spring and early summer. 


Ethyl Granted New Patent 


Ethyl Corp. reports a patent coverage 
has been obtained on the new anti-knock | 
compound for gasoline announced by the 
company last June and currently being | 
tested by numerous oil companies. 

The experimental anti-knock agent is an | 
organic compound of manganese, The pat- 
ents cover chemicals in which a cyclopenta- | 
dienyl group is attached to a metal which 
is also attached to other organic and_-in- 
organic groups. The specific anti-knock 
which Ethyl is making available to oil com- 
panies for their evaluation is a derivative 
of cyclopentadienyl manganese carbonyl. 


Greeks to Run Refinery 


Socony Mobil Oil Co., Inc., has con- 
firmed reports from Greece of the award 
by the Greek government of a 10-year lease 
of its newly completed refinery to a private 
Greek company in which Socony has an | 
interest, This company was formed by two 
prominent Greek businessmen, Bodosakis 
Athanassiades and Stavros Niarchos, and 
Socony Mobil for the purpose of leasing 
the new refinery. 

Under the leasing arrangement, Socony 
Mobil has undertaken certain commit- 
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Worcester’s New 
Econ-O-"'Miser’’ Ball Valve is BOTH 


ALVE and UNION 


This great new advance in valve design 
can mean substantial savings for you. 
Its unique construction makes the Econ- 
O-"Miser” both ball valve and union 
in a line whether the application be 
original equipment, in-plant maintenance 
or process lines. 

The costs of a union and installing 
it are eliminated, resulting in tremen- 
dous savings when the number of 
ordinary valves and unions in even a 
small installation is considered. Add to 
this the longer operating life of the 
Econ-O-""Miser”, the time and materials 
savings of in-line maintenance, and you 
get performance unmatched by any valve 
at any price. 





The Econ-O-"Miser” is available in 
Bronze, Aluminum, Aluminum Bronze, 
Forged Carbon Steel, Stainless Steel 
types 303 and 316, Seat and seal ma- 
terials available: Teflon, Buna-N and 
Neoprene (others available on request.) 

The many combinations of body and 
seat seal materials allow handling of 
exceptionally wide range of media. 


Other Outstanding Features 


© Compact for ease of installation 
Positive leakproof shut-off 
In-line maintenance permits quick, easy in 
expensive repairs 
Two-way flow allows application of pressure 
or vacuum to either side of valve 
Quarter turn operation — readily adaptable 
to remote control 

© Visual determination of OPEN — CLOSED 
positions — No manual check needed 

© Round flow through the valve — minimum 
pressure loss and turbulence 

© “Wiper-action” of resilient seat against bal 
eliminates abrasive wear due to foreign 
materials in media . . . assures leak-proof 
seal . . . long operating life 


* Pat. Pending 


Write for full particulars 


WORCESTER VALVE CO., 


WORCESTER, MASS. 


15 PARKER STREET 


inc. 


Ball, Gate and Needle Valves 


For more data on advertised products, use Readers’ Service Cards, last page 





“SERVOMATIC” MOTOR.assures lifetime accuracy of 
pen position. Transmitter signal is received and 
amplified by individual force balance servo- 
mechanisms. Efficient spring feedback and 
powerful longstroke pneumatic motor give 

150 times greater power than normally available 
for pen positioning. This means greater accuracy; 
less service needed. If you like servo-operated 
devices . . . power steering, power brakes... 
you'll want SERVOMATIC powered pens. 


Air 
: ~ Supply Coarse 
Linearity | / tere 
Adjustment ocking Nut || Orifice “ Adjustment 
Fine Zer \ ’ 
Adjustment 








Input ad 
Pressure : 


. Renge 
Spring 


Ve 
0.1% THRESHOLD SENSITIVITY—A NEW STANDARD OF 
ACCURACY. Responsiveness to transmitter out- 
put is 0.1%; and because of the very small 
pneumatic displacement of the input capsule, 
the response is practically instantaneous. You 
see more minute process changes, enabling you 
to make optimum control settings to increase 
yield of specification product. All servos are 
identical and interchangeable. Servo-pen con- 
nection is by means of cable . . . no long, 
jointed, flimsy links or levers. Allows perfect 
linear conversion from rotary motion... 
repeatability is truly amazing. 


Strip 
Linkoge 
Pulley 


Spring 
Loaded 
Clutch 











Modern 
Process 
Control 


Controller Settings are made from the 
front while recording. Gain, reset and 
Pre-Act* dials are calibrated in specific 
units. Eliminates blind adjustments; set- 
tings and results are seen in one-spot.. . 
the front of the panel. 


228 


Exclusive “Set Point Transmitter” allows 
continuous automatic control during re- 
corder removal. Plug-in transmitter as- 
sembly may be removed and control 
valve sealed in operating position. Per- 
fect for continuous processes. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Optional Alarms. Each SERVOMATIC motor 
can operate either an electric or a pneu- 
matic alarm. Each alarm can be adjusted 
for one high and one low, or two high, 
or two low operating points. Micro- 
switch on left, air valve on right. 
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Recorder brings you... 


REVOLUTIONARY ACCURACY, 
BIG-INSTRUMENT FEATURES 


Front of Panel Control Settings let you make adjustments 
easier, quicker, and better . . . from the front of the panel 

. while recording! You can clearly see what you are 
doing, and the results, because the record is continuous. 


Stays on Automatic Control while the recorder is re- 
moved for inspection. The unique Set Point Transmit- 
ter remains plugged in the case, providing continuous 
fully automatic control. 


Complete indicating Control Station while recorder is 
removed. You see the variable. There’s no need to shut 
down the process for instrument service or adjust- 





The Taylor TRANSCOPE Controller and 
Recorder are companion instruments. 
Together they give you new standards 
of process control performance . . un- 
precedented accuracy and adaptability. 


Ideal for the time constants of modern 
processing, exceptionally fast and re- 
sponsive to adjustments, the TRANSCOPE Codsentiee is 





Bulletin 98278. 


& MADE FOR EACH OTHER! a 





“No other recorder, 
regardless of size, 
puts so many features 
in so little panel space.”’ 


ments. Horizontal gage at top of recorder will show 
either process variable or air output to valve, as de- 
sired. 

Receives Three Variables to be recorded or indicated; 
has a Set Point Transmitter, an Automatic-to-Manual 
switching lever, a Cascade or process-output indicator, 
and many other features . . . all in a compact case. 

For further information about this revolutionary new 
recorder, see your Taylor Field Engineer, or write for 
Form No. 98282. Taylor Instrument Companies, 
Rochester 1, N. Y., or Toronto, Ontario. 
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ACCURACY FIRST 








VISION = INGENUITY - DEPENDABILITY 


Lm highly adaptable and simple to maintain. Write for 
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ments with regard to the supply of crude 
oil for the refinery. 

The rated capacity of the refinery, at 
Aspropyrgos, a few miles outside Athens, ‘ 
' i is 27,000 bpd. Equipment includes a crude 

gh Se } distillation unit and a catalytic reformer 

* “iy for production of high-octane gasoline. 

Custom Fabricators of Petroleum The refinery is expected to supply most 

of the requirements of all major products 

in Greece except aviation gasoline and 

Processing Equipment lubricants, which it will not manufacture 
all. 


at 2 





Whether your fabricating requirements 
call for a tower, a complicated stainless 
steel vessel, or a giant storage tank, 
C.S.T. can handle it. 


When you need fabricated vessels and 
process equipment, Chicago Steel Tank 
Company, with its facilities, know-how, 
and experience, can meet your most 
rigid requirements and code specifica- 
tions. Call a C.S.T. sales engineer today. 
Write for your personal 

copy of the C.S. 
facilities booklet. 




























Exhibition to Draw 75,000 


Over three-quarters of a million square 
feet of display space will be used by a thou- 
sand exhibitors at the 12th Chemical En- 
gineering Exhibition and Congress to be 
held in Frankfurt, Germany, May 31 to 
June 8, 1958. A technical program of 232 
papers has been arranged under the aus- 
pices of societies representing 18 different 
countries. The 1955 registration of over 
75,000 visitors is expected to be surpassed 
in 1958, as over 4000 visitors from 50 dif- 
ferent countries had completed preliminary 
registration by November 1957. 

The technical program will begin in 
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Brussels on May 28, with plenary lectures Right for 
arranged by the Belgium member societies P . 

* of the European Federation of Chemical deh 
Engineering. Visits to the World’s Fair will In bac 
be made, and after two days of meetings. plant 


the group will travel to Frankfurt for the 
Exposition and other technical meetings. 
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Oil Union Bargaining Gains 
Made in South America 


Bargaining gains have been made in 
South America by Oil labor unions, ac- 
cording to headquarters of IFPW. 

The final contract was signed by Pe- 
troleum Workers Federation of Curacao 
with Shell Oil. About 8500 workers are 
covered by the contract from Dec. 1, 1957- 
May 31, 1960, which provides wage in- 
creases of five percent and seven percent 
and a bonus of one and one-half weeks pay 
in lieu of retroactivity. This is equivalent 
to a 4.5 percent wage increase from April. 

Wage increases from 12 percent to 25 
percent have been granted by oil com- 
panies in new agreements with the Petro- 
leum Federation of Colombia, and IFPW 
affiliate. The new agreements cover 7500 
workers with subsidiaries of Jersey Stand- 
ard, Shell, Texaco, and Impresa Colom- 
biana. 

Negotiations have begun with the “Fed- 
eration” and Colombia Petroleum Co. to 
reduce the work week from 44 and 48 
hours to 40 hours. IFPW contracts just 
signed provide for a 44-hour week. 
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Kellogg Offers New Process 


A process for tthe continuous produc- 

tion of acetylene and ethylene from naph- 

tha or natural gas feedstocks is now offered 

by The M. W. Kellogg Co., New York, a 

subsidiary of Pullman Inc. The process 
«4 was originally developed by Socicte Belge - 

de l’Azote (SBA), Liege, Belgium. 

C i | CAG 0 ST FF 1 Th N K c 0 M PA N y . <S P Using naphtha as feedstock, a wide 

range of ethylene to acetylene ratios may 

division of uv. . S. INDUSTRIES, INC. si be produced and the flexibility of the 

ES: 6400 W. 66TH STREET aan Sin process makes possible the’ simultaneous 
pentmehs . is production of ethylene and acetylene ° 

When natural gas is used as feed, acety- 
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Orbit 
forged steel 

asa class valves 

in your process area 
from formation to 
finished product 


Right foreground, = = - —. ; advantages 


. propane : 
‘. poe , i No voids or cavities in body or bonnet 


plant process ae ae Fa yin PS : where pressures can build up from 
pump area. SE EE LMS PEA OO trapped fluids when valve is either in open 
or closed position. 


Non-lubricated, positive, friction-free 
ORBIT FORGED STEEL closure which eliminates possibility of 


ASA CLASS VALVES IN product contamination from valve 
SERVICE AT A KANSAS ; 
GASOLINE PLANT. lubricants. 


Rising stem. 
Adjustable, pliable stem packing. 
All forged steel, vapor-tight construction. 


ORBIT ASA CLASS VALVES are 

available in Carbon or Stainless Trim. Full 
Round Opening Sizes 1” thru 4”. 

Ratings: 300 Ibs. thru 2500 Ibs. Flanged 
or Screw Ends. Venturi Opening Sizes 

2” thru 6”. Ratings: 150 Ibs. 

thru 2500 Ibs. Flanged End Only. 


AVAILABLE THRU YOUR FAVORITE OIL FIELD 
SUPPLY STORE OR REFINERY SUPPLY HOUSE 


Propane dehydrators. 


ORBIT 
VALVES 


be © ORBIT VALVE COMPANY 
j es 


Ea) } ive t a BOX 699, LUther 4-4761, TWX TU 925 TULSA, OKLAHOMA 


“ “Lee. P . WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApito! 8-6623, TWX 
, e rath ieaa HO 115; ODESSA, TEXAS, 402 West County Road, FEderal 7-2263, 
‘ TWX ODESSA TEX 8041; EDMONTON, ALBERTA, CANADA, 7119-104th 
Street, Phone 391-283 
WEST COAST REPRESENTATIVE: Fred P. Koenig Company, Long Beach, 
Calif., 3815 Atlantic Avenue, GArfield 4-3834 
Product loadout ies Fe Ae Stes bce CANADIAN REPRESENTATIVE: T. R. Pickford & Company, Ltd., Calgary, 
pumps and Alberta, 536 8th Avenue West, Phone 2-7371 
EXPORT REPRESENTATIVE: New York 36, N. Y., 500 Fifth Avenue, 
storage area. BRyant 9-2236 





What's Happening. « « 


lene is the primary product and negligible 
quantities of heavy impurities are encoun- 
tered. The SBA-Kellogg process can be 
designed to operate on either feedstock. 

In the process train, the heavy acety- 
lene and hydrocarbons are separated first, 
leaving a stream containing acetylene and 
lighter materials. By using an SBA-de- 
veloped ammonia absorption system, acety- 
lene is removed from lighter materials 
comprised essentially of ethylene, hydro- 
gen and carbon monoxide, valuable by- 
products in themselves. The acetylene, 99.5 
percent pure or higher, is then stripped 
from the ammonia. 


Shell Fellowships Increased 


Shell Companies Foundation, Inc. an- 
nounced that fellowships will be provided 
for special study next summer to 100 high 
school teachers of physics, chemistry and 
mathematics. 

This is a 67 percent increase in the size 
of the Foundation’s Merit Fellowship pro- 
gram since the first 60 fellowships were 
awarded in 1956. There were 90 fellow- 
ships last year. 


The Foundation said the program is de- 
signed to help check the nation’s shortage 
of scientists by strengthening the teaching 
of high school chemistry, physics and 
mathematics and thus encouraging more 
young people to plan scientific careers. 





Chemicals Causing 


Floor 


Here’s An Invitation to Consider . . . 


When designing or replacing floors for 
CHEMICALLY CRITICAL AREAS! 


High Impact Resistance and 
Load Bearing Strength 


No Water in Mix Design 


Devran Epoxy Resin Binder 
Protects Against Chemical 
Attack 


* Saves Repeated Shutdowns 


A request on your letter- 
head stating your floor 
corrosion problem will be 
followed by a personal 
insp ot and p ify 
tion by a qualified Trus- 
con representative. 
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Failures? 


* Positive Bond—No Mortar 
Joints 


* Saves Structural Floor Base 


* Placed Like Regular Con- 
crete (Not a Skim Coat) 


* Optimum Thickness 4 inch 
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Britain to Hold Exhibition 


Britain’s first chemical and petroleum 
engineering exhibition, sponsored by the 
British Chemical Plant Manufacturers 
Association and the Council of British 
Manufacturers of Petroleum Equipment, 
is being held at Olympia, June 18-28, 
1958. 

About 250 exhibitor manufacturers have 
booked stands, and their exhibits cover 
125,000 square feet—occupying Olympia’s 
two largest halls and galleries. 


Plant, equipment and ancillary services 
offered by the exhibitors will cover nearly 
1000 product classifications. 


During the exhibition The Institution 
of Chemical Engineers, in conjunction 
with The Institute of Petroleum, will stage 
a symposium on “The Organization of 
Chemica! Engineering Projects,” and pa- 
pers will be presented at four sessions 
spread over three days, This symposium 
will also form part of the 1958 program 
of the European Federation of Chemical 
Engineering. 


Ice Storage Improves Gas 


Aviation gasoline improves when stored 
in pits carved out of ice in the tunnel 
which the U. S. Army Corps of Engineers 
has driven into the Arctic Icecap to a 
distance of nearly 1200 feet, the Depart- 
ment of the Army has announced. 


The fuel, which evaporates rapidly and 
takes on other impurities under normal 
climatic conditions, can be stored indefi- 
nitely in the pits under the icecap, ac- 
cording to scientists employed by the 
Snow, Ice and Permafrost Research Estab- 
lishment, Wilmette, Ill., a Corps of Engi- 
neers laboratory. The scientists have de- 
termined that the fuel not only retains all 
of is properties but is even improved after 
an extended storage period. 

The gasoline was put into pits four feet 
wide and five feet tsa at several points 
in the ice. These pits are from 150 to 400 
feet back from the entrance. Each pit was 
covered only with plywood board and 
sealed by ice slush when the Engineers 
suspended work on the Icecap in the fall 
of 1956. When work was resumed in the 
Arctic in the spring of 1957, scientists 
found the fuel, none of which had evapo- 
rated, in even better condition than it had 
been when placed in the pits seven months 
before. They said the fuel contained less 
moisture as a result of the low and con- 
stant temperatures. 


Changing Times 


Phillips Petroleum has announced plans 
for the formation of Astrodyne, Inc., a 
company to specialize in the missile rocket 
power field. The new company is to be 
jointly owned by Phillips and North Amer- 
ican Aviation, Inc., who will unite their 
activities in the expanding field of solid 
propellants for rocket engines and aeronau- 
tical power units. 


Gladewater Refining has closed its 2500 
bpd refinery at Gladewater, Texas, be- 
cause there is “just too much gasoline 
around.” 


Another new company, this time in Eu- 
rope, has been formed by Goodrich Chem- 
ical Co., Cleveland, and Algemene Kunst- 
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Installing 15,000-volt Loxarmor feeder (above). Single pulls as 
long as 1,600 feet were made around corners (right) without re- 
sorting to splices. A half-inch stainless steel messenger was used. 


15kv Loxarmor’ aerial feeders 
replace bare wires at refinery 


In replacing bare wire aerial feed- 
ers that had proved unreliable in 
bad weather and had, on several 
occasions, shorted out and burned 
down, a Texas refinery installed 
nearly 8,000 feet of Okonite oil- 
impregnated, paper-insulated, 
lead-sheathed Loxarmor cable. 
Protected with an interlocking S- 
shaped bronze armor (Loxarmor), 
this cable has proved itself 100% 
reliable. The Loxarmor provides 
mechanical protection against 


movable drag lines, cranes, and 
the like. 

Here is one example of how in- 
dustry uses versatile Loxarmor 
cable—the modern conduit-type 
cable that’s mechanically strong, 
flexible and versatile. For either 
power or control circuits, Loxarmor 
cable has proved itself time and 
again to be economical .. . easy 
to install indoors or outdoors .. . 
easy to move and re-route... easy 
to inspect and maintain... com- 


pletely reliable and dependable. 

Loxarmor can be supplied over 
any standard Okonite insula- 
tion, rubber, plastic, paper or var- 
nished cambric— depending upon 
your installation conditions and 
voltage requirements. It is avail- 
able in galvanized or stainless 
steel, aluminum or bronze. For 
full details, contact your local 
Okonite representative or write 
to The Okonite Company, Passaic, 
New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 





Outstanding 
ccuracy 


PALMER 


Dial Thermometer 
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Check these functional features 


® Direct-drive Bourdon Coil with 
a filled system for longer 
lasting accuracy. 


Stem can be placed at any desired 
angle and case can be rotated 
to most readable position. 


External calibration for zero setting. 
Unaffected by stem alignment. 
Accurate to one scale division. 

No sticking at any temperature. 


Non-corrosive case. 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 
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zijde Unie N. V., Arnhem, Holland. New 
firm will construct plant at Arnhem and 





| will facture special purpose man- 


made rubber. 


Small business certificates issued to re- 


| finers have been extended to March 31, 


unless sooner revoked. It is intended that 


| prior to that time a new refiner small 
| business definition will be adopted for use 


New defini- 
small busi- 
ness” which, together with affiliates, have 
less than 500 employes and less than 20,000 


in government procurement. 


| bpd capacity. 


Several changes of address were an- 
nounced last month. In Chicago: UOP now 
has its branch office in Suite 2061 of the 
McCormick Building. In New York: Foster 
Wheeler has moved its employes to 666 
Fifth Avenue. 


D-X Sunray refinery employes have re- 
fused union representation in a recent 


| election conducted by the: National Labor 


Relations board at the West Tulsa plant 
Ballot offered eligible refinery voters three 
choices. Final vote: 538 for no union; 501 
for OCAW; 24 for Operating Engineers 
Union. 


Foster Wheeler and Ishikawajima Heavy 
Industries, Inc., Ltd., Tokyo, have formed 
new Japanese firm known as Ishikawajima 
Foster Wheeler Co., Ltd. New firm will 
sell, design, engineer, and construct re- 
fineries and petrochemical plants. 


American Gilsonite is testing read sur- 
facing which can be laid cold, even below 
35 F. (cutoff point for spreading hot-mix 
asphalt). Possibility that it may be on the 
market soon at a price competitive to cur- 
rent asphalt prices. 


Within the year, Esso’s Bayway refinery 
expects to ready its huge underground 
caverns for storing under pressure, up to 
28 million gallons of liquefied propane 
and butane. The gas, used mostly in rural 
areas for heating and cooking, will be 
piped to the surface and syphoned into 
special delivery trucks as needed. 


Japan Petroleum Co. has received 
query from Red China for about 300,000 
barrels per month of fuel oil for ship- 
ment to that country. Japanese firm is re- 
portedly interested and may try to get 
ban lifted on such exports to Communist 
China. 


Union Oil Co. of California has pro- 
tested bids received by Military Petroleum 
Supply Agency from Aurora, Shamrock 
and Cosden as “small business” firms. 


California Standard has undertaken a 
new traffic safety education program. Dur- 
ing last December, the company sponsored 
safe driving messages on some 500 out- 
will do the same 
next July. 


For more data on advertised products, use Readers’ Service Cards, last page. 


MEETINGS CALENDAR 


16-20 | Society of Petroleum Engineers of 
American Institute of Mining, 
Metallurgical, and Petroleum 
Engineers, Annual Meeting, 
Statler Hotel, New York. 

API Division of Markering. Lubrica- 
tion Committee Meeti 


Sheraton-Cadillac Hote . Detroit. 





2- 6 | ASME Gas Turbine Power Confer- 
ence & Exhibit, Shoreham Hotel, 
Washington, D.C. 

Society of Petroleum Engineers of 
AIME, 4th Annual Joint Meeting, 
Cosmopolitan Hotel, Denver. 

API Oil Information Committee, 

St. Francis Hotel, San Francisco. 

Heat Transfer Technical Conference, 
Oklahoma State University, 
Stillwater. 

ASME Nuclear Congress (Coordinated 
by Engineers Joint Council), 
International Ampitheater, 


3-4 


5-7 
13-14 


16-22 





Chicago. 
17-21 Fourth Nuclear Engineering and 
| Science Conference, Chicago 
| International Amphitheatre. 


17-21 Mattes Association of Corrosion 
Engineers, National Meeting, 
Civic Auditorium, San Francisco. 
ASME Engineering Management 
Conference, Somerset Hotel, 


19-20 


Boston. 

Western Petroleum Refiners Associa- 
tion, 46th Annual Meeting, 
Hilton Hotel, San Antonio, Texas. 

American Power Conference, 20th 
Annual Meeting, Hotel Sherman, 
Chicago. 


24-26 


26-28 





ASME Instruments and Regulators 
Conference, University of 
Delaware, Newark, Del. 

American Chemical Society, 133rd 
National Meeting, San Francisco, 
Site Unreported. 

ASME Maintenance & Plant Engineer- 
ing Conference, Penn-Sheraton 
Hotel, Pittsburgh. 

ASME Design eaapneering Conference, 
International Amphitheater, 


0. 

American Welding Society, Annual 
Technical Meeting and Show, 
Hotel Statler, St. uis, Mo. 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma. 

Society of Petroleum Engineers of 
AIME, La.-Ark., East Texas and 
Miss. Petroleum Sections, Gas 
Technology Symposium, Site 
Unreported. 

American Institute of Chemical 
Engineers, Mon , Canada. 

American Society of Lubrication 
Engineers Annual Meeting, 
Cleveland, Site Unreported. 

ASME Management—SAM Confer- 
ence, Statler Hotel, New York. 

Independent Petroleum Association 
of America, Mid-year Meeting, 
_ Hotel Sherman, shicago. 





Purdue University Memorial 
Union Building, fayette, Ind. 
API Safety and Fire Protection Com- 
mittee, llth Midyear Meeting, 
Cosm litan Hotel, Denver. 
11-15 | ASME Oil & Gas Power Conference & 
Exhibit, Bellevue-Stratford Hotel, 
Philadelphia. 
12-14 Analysis Instrumentation Division of 
the Instrument Society of 
| America, Annual Symposium, 
Shamrock Hilton Hotel, Houston. 
12-15 | API Division of Refining, Midyear 
Meeting, Statler Hotel, 


E Purdue Industrial Waste Conference, 
| 
5-9 
| 


Los Angeles. 
25-29 | API Pollution Control Association, 
Annual Meeting, Sheraton Hotel, 
Philadelphia. 


JUNE 


4- 6 | American Petroleum Institute, Oil 
Information Committee Meeting, 
| Sheraton Hotel, eee. 
18-28 | Chemical and Petroleum ngineering 
| Exhibition, Olympia, England. 
22-27 —- Institute o' = 
Engineers, 50th Anniversa 
Meeti “Bellevue-Stratford Hotel, 
Philade phia. 
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mix imagination with Alcoa Aluminas 


and get refractories or refractory castables that work hardest, longest! ‘WwW oS 
Refractories are vital to production in almost every industry. To give industry the best | sein 
refractories possible, more and more refractory manufacturers have turned to Alcoa® Alumi- GHEMICALS | 
nas. They’ve found that refractoriness and durability increase in direct proportion to the A aumeeennne j 
amount of alumina they use. They know it pays to mix imagination and engineering with ~“—— ss 
Alcoa Aluminas . . . for the best in refractory performance at reasonable cost. 

Alcoa is not a source for finished refractories, but does supply aluminas to manufacturers 
of the best refractories. For their names, write: ALUMINUM COMPANY OF AMERICA, CHEMICALS “ALCOA THEATRE” 
Drviston, 717-B Alcoa Building, Pittsburgh 19, Pennsylvania. PD ra ja any ; 
For finer products ... let Alcoa add new directions to your creative thinking! —— 
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Integral 
cut-off relay 
(when required) 


/ 


\ 


This*¢controller 


WOK ay \ 


Unbalance 
detector 
section 


All restrictions 
easily checked 
and/or replaced 


Power amplifier 
section < 





TYPICAL METAGRAPHIC CONTROLLER in cross section. 
Rugged aluminum disks, secured with six through-bolts, 
clamp Nylon-reinforced diaphragms in place. 
Diaphragms require only 0.001” travel for full operation; 
they provide accurate and consistent control action 
with only 10-millionths of an inch travel! How can this 
controller ever wear out? 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 37, No. 2 





Heat... rain...Snow... ice... 
Overpressures ... years of use... 


stays on the 


Operates from “universal” 3-15 psi 
pneumatic input signal... 

supplies precision pneumatic control 
of almost any variable 


If your process needs a tough boss, here it is. 

The Bristol Metagraphic Pneumatic Controller 
can take all the abuse either environment or process 
can hand out and still keep right on working. Its 
bolted, stack-type construction gives it practically 
the same durability as a solid metal cylinder. 

Its proved force-balance operating mechanism 
provides the most sensitive control in process aastey ae | 
handling, yet withstands overpressures of 100 psi FULL PLUG-IN FLEXIBILITY for receiver mounting 


on any connection. And check these features: or field mounting allows one-minute controller 
r substitution with no disturbance to recording or 
36 models to choose from. indication. 


Full plug-in service, where desired — With no loss 
of air pressure or disturbance to the indicating- 
recording action. 


No bearings, no links, no levers — Operation is 
virtually motionless and frictionless. 

High sensitivity — Only 0.01% change in input 
pressure produces measurable output change. 


Wide ambient temperature limits — From— 65° F 
to +225° F. 


High output capacity — Up to 3 scfm on pipe 
connected models. 


Low air consumption — Only 0.2 scfm when balanced. 


Write for complete data on the Bristol Metagraphic HOW BRISTOL METAGRAPHIC CONTROLLER (3) fits 


: z into complete system. Controller may be located 
Pneumatic Controller today. The Bristol Company, directly at controlled process or conveniently 
111 Bristol Road, Waterbury 20, Conn. 7.80 plugged into receiver (2). 


a | 4 i boy t O es TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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you can meet any lubrication specification if you 


BLEND WITH ENJAY PARANOX® 


(DETERGENT-INHIBITOR ADDITIVES) 


Blended with Paranox, lubricants can be compounded to combine both minimum 
wear and maximum engine cleanliness characteristics. That’s why more and more 
refiners and blenders are relying exclusively on Paranox in formulating lubricants for 
heavy duty equipment and all engines that are subjected to tough operating conditions. 
Through years of intensive research and development work with manufacturers and 
oil companies, Enjay has developed the only complete line of high quality additives 
(Paramins®) that can assure maximum performance characteristics. Why not let 


this experience and know-how work for you? Contact the Enjay Company today. Pioneer in 


Petrochemicals 
ENJAY COMPANY, INC., 15 WEST Sist ST.,NEW YORK 19, N. Y. 
Akron + Boston * Chicago + Detroit * Los Angeles * New Orleans + Tulsa 
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What's Happening... 





Joseph M. Sexton has been named 
general manager of Societe Kellogg, the 
M. W. Kellogg Co.'s 
Paris subsidiary. Sex- 
ton was formerly 
manager of purchases 
at Societe Kellogg, a 
position he held since 
1956 when the sub- 
sidiary was formed. 

Sexton joined M. 
W. Kellogg in 1942 
as an inspection engi- 
neer. He advanced to 
the position of chief 
inspector and subse- 
quently to manager 
of the inspection de- 
partment. In 1950, he 
was appointed manager of plant purchases. 

Sexton was transferred to Kellogg In- 
ternational Corp., London, in 1953 as 
manager of purchases. 

Sexton is a graduate of Lehigh Univer- 
sity. He holds a registered professional 
engineer’s license in the United States and 
is a member of the ASME, NSPE, ASTM 
and NAPA in the U. S. He is Past Chair- 
man of the Petroleum Division of the 
ASME 


Sexton 


Your 


STRUCTURAL STEEL and Baki 2 
STEEL PLATE FABRICATION , 
Vo 


ON TIME! = 


e 
« 


We pride ourselves for “on 
time" delivery. Thoroughly ex- 
perienced staff of designers, engi- 


neers, and fabricators, to furnish the 


steel you want, when you want it. AISC 


members. ASME pressure vessels, tanks, 


... Among Men in the Industry 


J. E. Hughes, vice president of Henry 
J. Kaiser Co., has been appointed assistant 
general manager of the Kaiser Engineers 
division. 

Most recently, as a vice president, 
Kaiser Engineers International, Inc., 
Hughes was responsible for all Latin 
American projects. 

Appointed assistant to the vice presi- 
ident and assistant general manager, 
Kaiser Engineers in 1954, Hughes had 
earlier served as chief estimator and held 
various other engineering and managerial 
positions with the division. Hughes joined 
the Kaiser organization in 1941 following 
his graduation from the University of 
California as a civil engineer. 


Dr. Ryden L. Richardson has been 
promoted to senior research chemist at 
Union Oil Co. of California’s Research 
Center, Brea, Cal., according to an an- 
nouncement by Fred L, Hartley, vice 
president of research. 


Sir Kenneth B. Harper has retired 
from board of directors of The British 
Petroleum Co., Ltd., and has been re- 
placed by Robert Paterson Smith 


ey 


HEN. 


. Rd 
a of Bs 
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heat exchangers, as well as structural steel. 


Location served by SP and MP railroads, and our 


dock is on the Intracoastal Waterway. Write, wire 


or phone for FACT FILE on our complete facilities. 


oT. MARY IRON WORKS, INC. 


Steel Fabricators for over Half a Century 


FRANKLIN, LOUISIANA 


PHONE 820 


B. W. Jesser has been named manager 
of Kellogg International Corp., London, a 
subsidiary of The M 
W. Kellogg Co., New 
York. Jesser will re- 
lieve F. E. Johnson, 
Jr. who has been 
manager for the past 
four years and who 
has just been named 
an assistant engineer- 
ing vice president of 
the parent company 
in New York. 

Jesser was a Con- 
tract Operations staff 
engineer in M. W. 
Kelloge’s New York 
office, and was for- 
manager of the company’s Design 
Engineering department. He has been 
with the company since 1942. Prior to 
then he was an instructor in chemical 
engineering at Princeton 
with with DuPont. 


Jesser 


merly 


University and 


Joe F. Alix and nin men 
have reported recently for work with the 
Research and Development department of 


A 


: oy 


technical 


SPECS CALL FOR... 


fabricated 
on the 
West Coast 


ven in steel plate 


Se 
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Men in the Industry... 


American Oil Co. in Texas City, The men 
were previously employed at the Amoco 
Chemical Corp.’s Brownsville, Texas, 
plant which was recently closed. 

The group included: chemical engi- 
neers John J. Hagan, William F. Patton, 
Bobby D. Sager, Donald J. Shrecengost, 
and W. Gordon Thomson; and chemists 
Jerry B. Frost, Robert K. Klockmann, and 
Buell O’Connor. 


Rowland C. Hansford has been 
named senior research associate at Union 
Oil Co. of California’s Research Center. 


Walter J. Porter, Jr. has been ap- 
pointed assistant head of catalytic research 
and development at the Esso Research 
Laboratories, Baton Rouge, La. 

He was advanced to his new post from 
petroleum pilot plant design work. 

Porter received a B.S. degree in chemi- 
cal engineering from Lehigh and an M.S. 
degree in chemical engineering from Loui- 
siana State University. 

The major part of Porter’s career has 
been devoted to petroleum process develop- 
ment. He figured prominently in the de- 
velopment of the petroleum industry’s first 
Fluid Molybdena Hydroforming pilot plant 
and served as liaison agent for the first 
Hydroforming unit installed by Standard 
Oil Company (New Jersey). 





WHY CONSIDER 


UNIFLUX? 





FOR LOWER COST? 


YES! 


(25% to 50% Lower) 


FOR COMPARABLE CAPACITY?. . . 


YES! 


(Equal or Better Than Conventional Designs) 


FOR HIGHER EFFICIENCY? ..... 


YES! 


(Closer Approach to Equilibrium) 


FOR MAXIMUM FLEXIBILITY? ... 


YES! 


(Wide Operating Range) 


FOR MINIMUM MAINTENANCE? ... YES! 
(Simplified Installation, Self-Cleaning Characteristics) 
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Savage Ludwig 

W. K. Savage has been named assist- 
ant superintendent, Manufacturing division 
light oil processing for 
The Texas Co.’s Port 
Arthur works. In 
other personnel 
changes R. N. Lud- 
wig was named super- 
visor, light oil pro- 
cessing, succeeding 
Savage; T. H. Tepper 
replaces Ludwig as 
assistant supervisor 
light oil processing. 

Savage graduated 
in 1941 from the 
University of Texas 
T with a B.S. degree in 

~~ chemical engineering 
and was employed by the company in 
1941. 

Ludwig graduated with a B.S. degree 
in chemical engineering from Texas A & 
M College in 1937. He has been with the 
company since 1939, when he was em- 
ployed as a chemical engineer. 

Tepper, who came from Denver, grad- 
uated from Colorado School of Mines in 
1949 with a B.S. degree in petroleum re- 
fining engineering. 


John W. Conwell has been named 
senior research chemist and John J. Guyer 
has been named chemical engineer in the 
chemical engineering section of D-X Sun- 
ray Oil Co.’s Research and Technical 
Service division, Tulsa. 

Conwell was with Continental Oil Co. 
before joining D-X Sunray. He holds B.S. 
and M.S. degrees in chemical engineering 
from Iowa State College in Ames and is 
completing work toward a Ph.D. degree at 
Oklahoma State University, Stillwater. 

Guyer, formerly with the Institute of 
Gas Technology, Chicago, is a native of 
Newcastle, Penn. He holds a B.S. degree 
in chemical engineering from Purdue Uni- 
versity, West Lafayette, Ind. 


Turner C. Smith, chief structural 
engineer at the Torrance refinery of Gen- 
eral Petroleum Corp., has retired after 32 
years of service. He started with the com- 
pany as a draftsman in 1926. 

During 1952 and 1953 Smith worked 
with Socony Mobil Oil Co. on building 
design and construction in Caracas, Vene- 
zuela. 


J. P. Markey, Wichita Falls, Texas, 
has been appointed assistant superintend- 
ent of Conoco’s Lake Charles refinery, He 
formerly was superintendent at Wichita 
Falls. 

M. H. Clark, Lake Charles, has been 
appointed superintendent at Wichita Falls, 
succeeding Markey. He formerly was as- 
sistant superintendent at Lake Charles. 

A native of Louisiana, Markey was 
graduated in 1927 from Loyola Univer- 
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NEWPORT NEWS BUILT two 39’-7” horizontal gas scrubbers, such as this, for J. F. Pritchard 
& Co. They were made of ASTM-A212 Grade B fire box steel, with structural mesh steel interiors. 


Gas scrubber made of 27: steel 


Newport News builds almost any type 
of pressure vessel and other heavy process equipment 


Here is one of two horizontal gas 
scrubbers recently built for an oper- 
ating pressure of 1800 psi at 300°F. 

Newport News made both vessels 
from fire box steel, 2% inches in 
thickness. We formed and automatic- 
ally welded this steel into sections 
having a diameter of only 4 feet. 

Rolling thick steel to this small 
diameter...no easy accomplishment, 
as you probably know . . . demon- 
strates the sort of jobs Newport 
News takes in stride. 

Almost any type of heavy process- 
ing equipment is readily constructed 
by Newport News in a 225 acre plant 
comprising huge, fully equipped fab- 
ricating and machine shops, foun- 
dries, forge and die shops, heat 
treating and allied equipment as well 
as complete test facilities. 

Newport News shop erection of 
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fabricated units helps to speed as- 
sembly at your plant site. 

Get a bid from Newport News on 
your present or future projects. Get 
the benefit of specialized production 
techniques. Look over the many 
ways in which Newport News can 
help you ... write for “Facilities and 
Products”, a very interesting book- 
let. It’s yours for the asking. 


ENGINEERS Desirable posi- 
tions available at Newport News for 
Designers and Engineers in many 
categories. Address inquiries to Em- 
ployment Manager. 


ROLLING 2%” STEEL for gas 
scrubbers. The steel, in a hot condi- 
tion, was formed on the heavy bend- 
ing equipment shown here. It will 
cold roll mild steel up to 3 inches 
thick, and will hot roll any grade of 
steel up to a thickness of 5 inches. 


N ew Pp or t Ne ws Shipbuilding and 


Dry Dock Company 


Newport News, Virginia 


For more data on advertised products, use Readers’ Service Cards, last page 





MANZEL. 
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Men in the Industry... 


sity, New Orleans, and was a chemistry 
instructor at that school before joining 
Conoco in 1930 at Ponca City. He has 
served as resident chemist at the com- 
pany’s Denver, Colo., refinery and as 
assistant superintendent and superintend- 
ent at Wichita Falls. 

Clark joined Conoco in 1930 at Ponca 
City and held several positions at the 
refinery there before transferring to Lake 
Charles in 1941. He served successively 
as special operator, stillman and shift fore- 
man at Lake Charles before his promotion 
to assistant superintendent in 1948. 


J. W. Saunders has been promoted to 
senior supervising engineer in Engineering 
division at Humble Oil & Refining Co.’s 
Baytown, Texas, refinery. He supervises a 
group that is engaged in design engineer- 
ing work for construction and repairs. 
Saunders studied civil engineering at Ar- 
lington College and Texas University. 


Patrick J. Keating, Jr., has been pro- 
moted to director of research at the 
Texaco Research Center, Beacon, N. Y. 
He was formerly assistant director. 

Keating received his B.S. degree in 
chemical engineering from Rice Institute 
in 1931. He joined The Texas Company 
that year as a chemist at Port Neches 
Works. 


Dan T. McDonald has been appointed 
executive vice president of Goliad Oil & 
Gas Co., and will be located in Calgary, 
Alberta, Canada. This company is cur- 
rently constructing, and will operate, 
facilities for gathering and processing gas 
produced in the Pembina Field, Alberta. 
McDonald was formerly vice president of 
The Murmanill Corp., Dallas, and of sev- 


eral of its subsidiaries. 


Redding Fitzgerald 


E. D. Redding and R. M. Fitzger- 

ald, Jr., have been named vice presi- 

dents and J. W. Shackelford has been 
named chief develop- 
ment engineer for 
Wyatt C. Hedrick 
Engineering Corp., 
Houston. Redding 
will head the chemi- 
cal engineering divi- 
sion and Fitzgerald 
the project engineer- 
ing division of the 
company. 

Redding will be re- 
sponsible for consult- 
ing services, economic 
development studies 

Shackelford and process engineer- 
ing. He had previ- 
ously served as project engineer, chicf 
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Koch “Flexitray,” with its extreme flexibility and capacities of the 
best-designed perforated trays, has resulted in its adoption 

by major companies in more than 600 NON-CAPTIVE installations. 
On “‘Flexitrays,” the entire tray area is available for vapor-liquid 
breakout... vapor separates at lower velocities ...no obstruction 

to liquid flow exists. ‘“‘Flexitrays”’ remain cleaner — longer ! 


Write, wire, or phone your nearest Koch representative...or: 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS AND FABRICATORS MODERN TRAYS 
321 WEST DOUGLAS AVENUE, WICHITA KANSAS 


Representatives: 





Eastern Representative: F. J. picOem ote - EK. 42nd St., New York 17, New Yort 

Tulsa, Okiahoma_ Kepresentative: Company, Wright Bulldir 

Houston, Texas Representative: ‘Alpha. icneteeniong Con > O. Box I 
REPRESENTATIVES Pittsburgh, Pennsylvania tenresentative: D. D. Foste any, 501 a Building 

West Coast Representative: Jacobs Engineering Company, adena: RYan 1-937! 


Oakland, TEmplebar 2-5391 
iNMinois Representative: M. B. Fisher, 1521 Courtland Avenue, Park Ridge, Dini 
St. Louis, Missouri Representative: Sample Brothers, STerling 1-7941 


Men in the Industry... 


development engineer and executive assist- 
ant. He hold B.S. and M.S. degrees in 
chemical engineering from the University 
of Texas. 

Fitzgerald, with four years experience 
with Hedrick has 16 years background in 
design and construction in the Gulf Coast 
chemical industry. A Rice graduate with 
a B.S. degree in mechanical engineering, 
he is registered in Texas as a professional 
engineer. 

Shackelford was development engineer- 
ing supervisor for the last two years. He 
has a B.S. degree in chemical enginecring 


ARC WELDING AT 


from Louisiana State University and an 
M.S. degree in chemical engineering from 
the University of Michigan. 


Walter H. Rupp, a graduate of the 
University of Pittsburgh, has been ap- 
pointed a senior staff engineer in the 
engineering coordination unit of Esso Re- 
search and Engineering Co. 

Rupp began his Esso career in 1930 as 
a design engineer. He holds numerous 
patents and is the author of a number of 
publications in the field of general refining 
and air pollution. 

In his new assignment, Mr. Rupp is re- 
sponsible for the staff engineering activities 
for affiliates in Aruba, Cuba and South 
America. 





Weldynamics 


WORK CUTTING COSTS 


Tough and 
Dependable 


Shield-Arc 85 is preferred for high 


tensile piping because weldors can depend 

on the quality. 
With Shield-Arc 85 there’s no such thing as a bad weld. 
Every electrode gives the same smooth, fast, high-quality operation that 
has made Shield-Arc 85 the all-time favorite for high-tensile pipe. 
Write for Lincoln’s new Weldirectory of mild steel electrodes, 


Bulletin 7000.1. 


The World’ Largest Manufacturer 
of Are Welding Equipment 


© 1858 The Lincoln Becwric Compony 
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Kenneth G. Holdom has been named 
manager of the eastern district with of- 
fices in New York City, of J. F, Pritchard 
and Co. 


Holdom replaces A, B. McClelland who 
will become an executive of the Siboney 
Caribbean Oil Co., New York. 


Holdom received his degree, in business 
and engineering administration, from 
Massachusetts Institute of Technology. 


Dr. Heinz Heinemann has just joined 
The M. W. Kellogg Co.’s research depart- 
ment staff to assist in 
planning technical co- 
ordination and long 
range research. In 
this capacity, Dr. 
Heinemann will be 
associated with Dr. 
Alex G. Oblad, vice- 
president in charge of 
research and develop- 
ment. 

Dr. Heinemann is 
president of the In- 
ternational Congress 
on Catalysis. He was 
formerly with Houdry 
Process Corp. in 
charge of a research section, with several 
oil refining organizations and has served 
on the faculty of Carnegie Institute of 
Technology. 

Dr. Heinemann received a Ph.D. in 
Chemistry from the University of Basel, 
Switzerland, and also graduated from the 
University of Berlin and Technische 
Hochschule, Berlin. 


Heinemann 


Paul E. Nicholls, Jr. has joined Tru- 
man B. Wayne & Associates, Chemical 
and Engineering Con- 
sultants, Houston, as 
manager, Refining 
and Petrochemica) 
Services. 

He has been asso- 
ciated with The Gulf 
Publishing Co., Hous- 
ton, since 1955 as 
maintenance and de- 
sign editor of Petro- 
LEUM REFINER, and 
market research di- 
rector. His prior pe- 
troleum and process 
industry activity since 
1947 includes engi- 
neering and coordinating positions with 
The M. W. Kellogg Co., C F Braun 
and Co. and General Electric Co. 

Nicholls attended Texas A and M Col- 


lege where he majored in mechanical en- 
gineering. 


Nicholls 


B. Brewster Jennings, chairman of 
the board of Socony Mobil Oil Co., Inc., 
and chief executive officer of the com- 
pany, has retired. 

Albert L. Nickerson, president of Socony 
Mobil since July, 1955, will become chief 
executive officer of the company. 

Fred W. Bartlett will succeed Jennings 
as chairman of the board of directors. 
Bartlett has been a director since 1953 
and vice president for producing since 
May, 1957. 

Jennings, who has been chief executive 
officer of Socony Mobil for more than 13 
of his 37 years with the company, be- 
came president in 1944 and chairman of 
the board in 1955. 

Following his retirement, Jennings will 
devote a considerable portion of his time 
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Need 
a catalyst fora 
special 
process ? 


Girdier can help you! 


Catalyst Research is an important 
part of Girdler’s full-scope catalyst 
service to assure you optimum per- 
formance . . . lowest operating cost. 
Girdler Research teams up with your 
technicians to custom-design the 
catalyst to meet your requirements. 

Write for booklet on Girdler’s 
complete catalyst facilities . . . its Ap- 
plication Service, Research Service, 
Analytical Service, Manufacturing. 


Girdler’s highly skilled development staff works on your process Girdler manufactures your catalyst in modern facilities 
problem to give you optimum catalyst performance. with highest standards of quality control 


GIRDLER CATALYSTS 


CHEMICAL PRODUCTS DIVISION + NATIONAL CYLINDER GAS COMPANY 
Louisville 1, Kentucky 
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AMOCO CHEMICALS—A NEW RESOURCE 


A great line 
of petroleum additives 
gets a new name— 





Buyers of additives for motor oils, fuel oils and other 
petroleum products know Stan-App Additives. Now these 
products have a new name—Amoco Additives. 


Familiar Products: Sulfurized hydrocarbon and zinc dithio- 
phosphate type inhibitors. Organic barium and potassium 
salt detergents. Detergent-inhibitor blends with exceptional 
properties to produce heavy-duty motor oils to meet all 
performance criteria. Multifunction fuel oil additive. 


New Products: Amoco polyisobutylene VI improver for 
multigraded motor oils. A metal deactivator and three 
antioxidants—used primarily in gasolines. 


Amoco Additives have been thoroughly laboratory and field 
tested by men experienced in this work. Sales engineers 
qualified to discuss additive problems will call on you upon 
request. Your inquiry will receive immediate attention. 





AMOCO 


CHEMICALS 
CORPORATION 
910 South Michigan Avenue, Chicago 80, Illinois 





to other interests, primarily those con- 
nected with education and philanthropy. 

At the age of 46, Nickerson becomes 
the top officer of Socony Mobil which he 
joined shortly after graduation from Har- 
vard in 1933. 


In 1945, Nickerson went to London 
with Vacuum Oil Co., Ltd., the British 
affiliate of Socony Mobil. On January 1, 
1946, he was named chairman of the 
board of Vacuum Oil, Ltd, 


Later in 1946 he returned to the United 
States to become a member of the Socony 
Mobil board of directors and executive in 
charge of domestic marketing. He held 
this post for five years after which he took 
charge of the company’s foreign market- 
ing and refining as a vice president. 

Bartlett, now 60 years old, graduated 
from the University of Michigan in 1921. 
He joined Socony Mobil in 1939 after 17 
years of oil experience in the United 
States and Mexico. 


J. Gregory Harrison, assistant engi- 
neer at Texaco’s Eagle Point refinery at 
Westville, N. J., was recently promoted 
to engineer in the Plant Engineering de- 
partment. He joined Texaco in June of 
1954 at its Eagle Point refinery following 
his graduation from Clarkson College of 
Technology, Potsdam, N. Y., with a B.S. 
degree in civil engineering. 


C. R. Frohlin has been named assistant 
manager of Texaco’s Advertising division. 


Frohlin, formerly New York division sales | 
manager, will succeed A. R. Dunphy, who | 


will retire next month. 


Neil H. Wlian has been promoted to 
chief project manager for The Refinery 
Engineering Co., 

Tulsa. He succeeds 
Harold F. Koons, who 
recently was named 
sales development en- | 
gineer to heada 
newly-created group 
in the Treco sales de- 
partment. 

Illian moved to 
Treco in November 
of 1955 from Blaw- 
Knox Co.’s chemical 
plants division in 
Tulsa. He was project 
engineer there for Illi 
four years, later be- _ 
coming assistant chief engineer, 


Previously, Illian had been an enginee 
in the design section of Phillips Petroleum 
Co., Bartlesville and in the engineering 
and construction department for Jones & 
Laughlin, Tulsa. 


He graduated from Kansas State Col- 
lege in 1947 with a B.S. degree in me- 
chanical engineering. 


Dr. T. H. Rogers, director of research 


for the Standard Oil Company (Indiana), 


has retired. He joined the company’s re- 
search staff at Whiting, Ind., in 1922. 


After obtaining his Ph.D. degree in 
physical chemistry at Johns Hopkins uni- 
versity in 1917, Dr. Rogers served in the 


Army Chemical Warfare Service. He was | 


one of the group that discovered Hopca- 
lite, a catalyst used in gas masks to deacti- 
vate poison gas. 


At Standard, his early researches dealt | 


principally with anti-oxidants, white oils, 
and the finishing of distillate fuels and 


J. R. Cutler has been named superin- 
tendent of the Texas Co.’s West Tulsa 
refinery. 
Before his appoint- 
ment, Cutler was as- 
sistant superintendent 
of light oil processing 
of the Manufacturing 
department at Tex- 
aco’s Port Arthur, 
Texas, refinery. He 
succeeds J. J. Rasor. 
Cutler received a 
B.S. degree in chem- 
ical engineering from 
The University of 
Texas in 1932, and 
joined Texaco th 


Men in the Industry .. . 


Dr. George Matsuyama has been 
named research associate at Union Oil Co 
of California’s research center. 


— Deaths —- 


Andrew K. Brumbaugh, 47, assistan' 
manager of the refinery engineering divi- 
sion of Socony Mobil Oil Co., Inc., and 
an employee of that company for the past 


same year, 


The Dean Hill 
vertical, molten 
sulphur pump 
equipped with a 
DH vertical steam 
turbine drive. 
(Available also 
with vertical 
hollow or solid 
shaft motor drive.) 


Cutler 


every 





19 years, died last month. 


requirement 


the 


Dean Hill 
sulphur 
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reliability 


Like all Dean Hill products, this sulphur 
pump incorporates all of the features to 
give you years of trouble-free operation. 
Complete steam-jacketed line shaft and 
discharge column assures free flow at all 
times. Actual liquid sulphur lubricates 
bearings and shaft damping bushings. 
The Dean Hill sulphur pump is a compact, 
self-contained, rigid, smooth - running 
mechanism capable of superior service at 
all times. For complete information write 
today, without obligation. 


DEAN EUULL PUMP COMPANY 


Pump and Turbine Engineers Since 1893 


Indianapolis 7, Indiana 
motor oils. His later activities cover the 


entire field of petroleum chemistry. SALES 
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The Niagara Controlled 
Humidity Method using 
HYGROL Moisture- 
Absorbent Liquid 
is best and most effective be- 
cause ...it removes moisture as a 
separate function from cooling 
or heating and so gives a precise 
result constantly and always. 
Niagara machines using liquid 
contact means of drying air have 

given over 20 years of service. 


Most reliable because...the ab- 
sorbent is continuously recon- 
centrated automatically. No 
moisture-sensitive instruments 
are required to control your con- 
ditions. 


Most flexible because... you 
can obtain any condition at will 
and hold it as long as you wish 
in either continuous production, 
testing or storage. 


Inexpensive to operate be- 
cause...no re-heat is needed to 
obtain the relative humidity you 
wish in normal temperature 
ranges and frequently no refrig- 
eration is used to remove moist- 
ure. 
Write for full information; ask for Bulle- 
tins 112 and 121. Address Dept. PR-2. 


| leading scientists, 





Reviewing New 


Books 





“Plant Design and 
Economics for Chemical 
Engineers” 


Written by Max S. Peters, this book 
emphasizes the essential combination of 
economic analyses with plant design con- 
siderations. 

The first part deals with applied eco- 
nomics. The various costs involved in in- 
dustrial processes, capital investments and 
investment returns, cost estimation, cost 
accounting, optimum economic design 
methods, and other subjects dealing with 
economics are covered both qualitatively 
and quantitatively. 

The remainder of the book deals with 
methods and important factors in the de- 
sign of plants and equipment. Generalized 
subjects, such as waste disposal, structural 
design, and equipment fabrication, are in- 
cluded along with design methods for dif- 
ferent types of process equipment. Basic 
cost data and cost correlations are also 
presented for use in making cost estimates. 

(McGraw-Hill Book Co., Inc., 330 West 
42nd St., New York 36, N. Y., 511 pages, 
$11.00. For sale by Gulf Publishing Co., 
P.O. Box 2608, Houston 1, Texas, U.S.A. y 


“Van Nostrands Scientific 
Encyclopedia” 


This book contains over 1400 photo- 
graphs and diagrams. Covering areas that 
extend over the physical sciences, engineer- 
ing and medicine, including many related 
subjects, this book has been prepared by 
The main subjects are 
chemistry, nuclear science and engineer- 
ing, guided missiles, metallurgy, chemical 
engineering, physics, electrical engineering, 
mechanical engineering, electronics, as- 
tronomy, navigation, meteorology, photog- 
raphy, aeronautics, civil engineering, sta- 
tistics, mathematics, geology, mineralogy, 
radio and television, botany, zoology, and 
medicine. 

(D. Van Nostrand Co., Inc., 
ander St., Princeton, New Jersey, over 
1800 pages. Special prepublication price 
of $26.85, good until March 17, 1958.) 


120 Alex- 


“Pump Operation 
and Maintenance” 


This book gives what supervising engi- 
neers, operators, and maintenance person- 
nel need to know throughout the life of the 
pump, from its arrival in its shipping crate 
until it has finished its years of useful 
service. 

Major classes and types of pump are 
covered, with specific, step-by-step instruc- 
tions for installing, starting up, routine 
operation, periodic maintenance, and 
major overhaul. 

Recent advances include barrel-type 
centrifugal pumps, new operating and 
maintenance forms and scheduling meth- 
ods, late developments in pump shaft 
metallizing, new process-type centrifugal 
pumps, new chemical-type centrifugal 
pumps, and a large number of new meter- 
ing and proportioning pumps. 

(McGraw-Hill Book Co., Inc., 
42nd St., 
$9.00.) 


330 West 
New York 36, N. Y., 275 pages, 
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“Electrostatics in the 
Petroleum Industry” 


The static electricity which gives rise to 
many disasters is produced while an_oil 
product is being pumped into a tank. The 
explosion occurs when the contents are 
measured with a steel dip tape, which 
takes an electric charge from the liquid. 
A spark then jumps from the tape and 
ignites the vapor. 

Until recently, no practical methods 
were known for preventing high voltages 
from being generated by flowing petroleum 
products. This difficulty has now been 
overcome. The means that can be taken 
to put an end to the hazard of electro- 
static explosions are fully described in this 

and so are the principles and re- 
search underlying these safety recommen- 
dations. 

(D. Van Nostrand Co., Inc., 257 Fourth 
Ave., New York 10, N. Y., 191 pages, 
$8. 00. For sale by Gulf Publishing Co., 
P.O. Box 2608, Houston 1, Texas, U.S.A.) 


“Appraisal and 
Evaluation Manual” 


This manual is offered by the American 
Society of Appraisers and valuation engi- 
neers with offices in Washington, D. C. 

The studies in the Manual comprise a 
wide range of topics on every phase of 
valuation and appraisal in all branches of 
real estate, architecture, building construc- 
tion, public works, engineering, insurance, 
accounting, law, taxes, assessments, bank- 
ing and finance, public utilities, industry, 
commerce, fine arts and antiques, plus 
every facet of government. 

This volume has a greatly expanded and 
up-to-date Bibliography of reference books 
useful to aporaisers and valuation engi- 
neers. Further additions have also been 
made to the section on “Words and 
Phrases” related to the work of the ap- 
praiser as expressed in formal court 
opinions. 

(American Society of Appraisers, Man- 
ual Division, 369 Lexington Ave., Suite 
1105, New York 19, N. Y., 500 pages, 
$15.00.) 


“Industrial Chemicals” 
Second Edition 


Written by W. L. Faith, Donald B. 
Keves and Ronald L. Clark, this new 
edition treats each chemical individually 
in a separate chapter, supplying the fol- 
lowing information on each 

® how it is made (with important proc- 

ess details) 

® how it is used 

® how much has been produced each 

year for the past 20 years 

@ the price range for the past 20 years 

®@ the important chemical and physical 

properties of the material 

®@ the usual grades 

@ how it is packaged and shipped 

@ who makes it and where 

® important economic trends 

(John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., 844 pages, 
$16. 00. For sale by Gulf Publishing Co., 
P.O. Box 2608, Houston 1, Texas, U.S.A. ) 
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EAST COAST ETHYLENE 





sso STANDARD O11 Company’s new Ethylene Refinery gas forms the feedstock for this large 
Plant at Bayway, New Jersey is the firstto be capacity, high purity ethylene plant. 
located on the East Coast. The ethylene product The plant is typical of the design, construction and 
is distributed through Esso’s pipeline system to engineering services Stone & Webster Engineering 
petrochemical plants in this strategic marketing area. Corporation provides the process industries for 
The plant produces its own steam from transfer every type of installation, both large and small, 
line heat exchangers and waste heat boilers,and pipes throughout the free world. 
surplus steam to the Esso refinery steam system. 


Write or call us for information as to how our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 
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standard procedure: VERSATILITY... 


The variety of work which Sun Ship’s inte- 
grated shops produce for use by industries 
on land and sea brings a matching variety 
of shipping problems. 


Our facilities for tidewater shipment are 
used to economical advantage on many of 
the massive structures that go into the 
making of the nation’s petroleum and 
chemical industries. The barge shipment 
of tower and shed row baffles, shown 
above, is a good example. 


And of course—when shipment by land is 


necessary—Sun Ship rigging and routing 
find the ways and means to handle such 
items as large-diameter columns by 
rail and truck. 


It’s all a part of the versatility which forty 
years’ experience has made part of 
“standard procedure”’ in service of its 
customers. 


Our Sales Engineering Department would 
be glad to use its experience in helping you 
overcome any problem of construction or 
shipment that faces you. Write 


Oui 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DELAWARE (SINCE 1916) cyester, PA. 
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What Suppliers Are Doing .. . 





William R. Jones has recently been 
named product manager of Soft Packing 
for The Garlock Packing Co., Palmyra, 
N. Y., according to an announcement by 
Richard C. McGonigal, manager of prod- 
uct planning. In his new capacity Jones 
will assume responsibility for the market- 
ing of Garlock’s entire soft packing line. 
Former office manager and secretary of 
The Garlock Packing Co. of Canada, Ltd., 
Jones has been with Garlock since 1935. 
He attended Hamilton College. 


Walden E. Bradbury has been named 
manager of Consolidated Electrodynamics 
Corp.’s district sales office in Washington, 
D c. Bradbury succeeds Albert W. Brand- 
maier, recently appointed manager of 
CEC’s European sales office which moved 
from Zurich, Switzerland, to Frankfurt, 
Germany. 

For the past two years, Bradbury has 
been a field engineer in the Washington 
office. He joined the company in Septem- 
ber, 1954, as a service engineer in the 
same office, Previously, he was an instru- 
mentation engineer with E, I. du Pont de 
Nemours & Co., and Fairchild Camera and 
Instrument Corp. 

A graduate of the University of Miami 
with a B.S. de in engineering, Brad- 
bury is a member of the Instrument So- 
ciety of America and the Institute of Radio 
Engineers. 


. Roy Gordon, Canadian and American 
industrialist and metallurgist, was elected 
to the board of directors of The Babcock 
& Wilcox Company at its meeting here 
recently. 

Gordon is executive vice president, a 
director and member of the executive com- 
mittee of the International Nickel Co, of 
Canada, Ltd., and is executive vice presi- 
dent and director of International Nickel 
Co., Inc. 


William C. West, Jr., 38, has been 
elected president of West Instrument Corp., 
succeeding his brother Richard K. who 
was lost in a recent airplane accident. 


Bill West was one of the founders of 
the Chicago manufacturing firm, and had 
been vice president and secretary until the 
current election. He attended Illinois In- 
stitute of Technology, is a member of the 
Instrument Society of America and well 
known in his field. 


William A. Kelly, attorney and direc- 
tor, was elected secretary. 


Robert L. Wroe, formerly in charge of 
accessories promotion with the Foxboro 
Service and Repair division, has been ap- 
pointed an instructor in the Training Cen- 
ter of The Foxboro Co., Foxboro, Mass. 
He is currently furnishing bench instruc- 
tion and lecturing on mechanical instru- 
ments. 


Wroe has had experience in a number 
of divisions of the company during his 
past 15 years of service. He is a graduate 
of the University of Massachusetts where 
he received his B.S. degree and prior to 
that attended Northeastern University. 


February, 1958—PetTROLEUM REFINER 


Jack Arnold, Jr., has been appointed 
supervisor of the ton office, 135 Claren- 
don Street, of The Enjay Co. He has been 
filling this position on a rotational basis 
since April, 1957. 

Arnold graduated from Rice Institute 
with a B.S. degree in chemical engineering. 
Before joining Enjay, he served as an in- 
dustrial salesman with an affiliated com- 
pany. In 1955, he joined Enjay and worked 
in polymer sales in New England. 

As supervisor of the Boston office, he 
will report directly to J, P, Haworth, east- 
ern division manager. 


Admiral Arthur W. Radf former 
chairman of the Joint Chiefs of Staff, has 
been elected a member of the board of 
directors of Worthington Corp. 

Admiral Radford recently retired from 
the Navy after 45 years of distinguished 
service. His combat commands included a 
carrier task force in the Pacific during 
World War II, and he was Commander in 
Chief of the Pacific Ficet in the early 
stages of the Korean War. He made im- 
portant contributions to the development 
of the Acronautic organization of the Navy, 
and to Naval post-war planning. He was 
first appointed chairman of the Joint 
Chiefs of Staff in 1953, and re-appointed 
for a second term in 1955. 


S. R. Zimmerman, Jr., has been named 
general manager of its Raybestos-Manhat- 
tan, Inc.’s, U. S. Asbestos—Grey Rock 
division, Manheim, Penn. 

Zimmerman has been with the division 
for the past 25 years, recently as assistant 
general manager. He is also a vice presi- 
dent and director of Raybestos-Manhattan. 

O. H. Cilley, whom Zimmerman suc- 
ceeds, continues as a vice president and 
director of the corporation, and also in an 
advisory and consulting capacity. 


Ralph D. Hilborn has been appointed 
to the aagger sent position of division 
controller of Jones & Laughlin Supply 
division. 

Hilborn, who was chief accountant for 
the Supply division, has been associated 
with J&L since April, 1938, when he was 
employed as an assistant auditor in the 
Pittsburgh office of Jones & Laughlin 
Steel Corp. He was promoted to auditor 
in the Supply division, Tulsa, in January, 
1941, and was named chief accountant for 
the division on February 1, 1953. 

A native of Kane, Penn., Hilborn at- 
tended schools there. He also completed 
reg i courses at LaSalle University 
in ‘ 


Dr. Van Zandt Williams has been named 
executive vice president of The Perkin- 
Elmer Corp. Dr. Williams has been with 
Perkin-Elmer since 1948, when he joined 
the company as director of instrument 
development and sales, In 1951 he was 
elected a vice president and director of the 
corporation and director of sales and re- 
search, He became general manager of the 











CORROSION RESISTANT 
HEAT RESISTANT 


be Supports 


pe can’t buy Better Tube Supports... DURALOY Tube 
Supports are alloyed to meet individual corrosion and heat 
requirements. They are alloyed by experienced metallurgists and 
melted and cast by experienced high-alloy foundrymen, both groups 
with experience going back some thirty years. Castings are 
carefully tested in our own laboratories which are completely 
equipped for metallurgical, chemical and physical testing. 


Many refineries have been DURALOY customers for years. 

Many refineries insist upon DURALOY castings. Whether it’s 
straight production or engineering plus production, we are equipped 
* to do the job. For more information, send for Bulletin No. 3150-G. 


»'4 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 
CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
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newly formed Instrument division in 1956 
and held this position until his recent 
| appointment. 
| Before joining Perkin-Elmer, Dr. Wil- 
| liams was with American Cyanamid Co. 
| at its Stamford, Conn., Research Labora- 
| tories. There he specialized in infrared 
| spectroscopy, an analytical technique. 
From 1943 to 1948 he was assistant direc- 
tor of the Physics division, and during the 
war period he worked on certain aspects 
of the Manhattan Project. Dr. Williams is 
a graduate of Brown University and re- 
ceived his Ph.D. degree in physics from 
Princeton University in 1941. 


Fives 


CARRIER CORP. has announced three pro- 
motions in the Machinery and Systems di- 
vision. William H. McDonald has been 
named assistant man- 
ager of the machinery 
department, a new 
post. Succeeding him 
as product specialist 
of industrial air and 
gas compressors at the 
company’s Syracuse, 
New York, headquar- 
ters will be Frank M. 
Fives, who was senior 
| sales engineer for this 
| equipment in the New 

York regional office. 

Clark T. Shields will 
| move from the Chi- 
cago office to take 
over sales of these products throughout the 
northeast. 

Macdonald will assist Elbridge Gammill, 
machinery department manager, who is in 
charge of engineering and production of 
absorption, centrifugal and reciprocating 
refrigeration units. 

Macdonald has spent his entire business 
career with Carrier, excluding three years 
in the United States Army, since gradu- 
ating from Lehigh University 22 years 
ago. He has specialized in sales and engi- 
neering of the company’s heavy machinery. 

Fives has been with Carrier for 12 
years. Except for four years service with 
the U. S. Navy during World War II, he 
has been associated with the compression 
field since graduating from Carnegie Tech 
in 1939. 

Shields started as a student engineer 
| with Carrier in 1936 after receiving a B.S. 
degree from Union College. He has re- 
cently been responsible for centrifugal 
compressor sales and engineering in the 
Midwest region. 





Shields 


JONES & LAUGHLIN SUPPLY DIVISION, 
Tulsa, has appointed John L. Leimbrook 
salesman at the Farmington, N. M. store. 
Leimbrook, a graduate of A&M College 
of Texas, began his career with J&L 
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Carbon Monoxide Boiler at Sun Oil Company’s Toledo refinery. 


3 B&aW Carbon Monoxide Boilers Save Fuel For Sun Oil 


Sun Oil Company has three B&W Carbon 
Monoxide Boilers in its refineries at Toledo, 
Ohio, and Marcus Hook, Pa. All are used with 
Houdriflow cracking units. The first boiler went 
on stream at Toledo four years ago. The second, 
at Toledo, and its twin at Marcus Hook, are 
of the oxycatalyst type. 

The three B&W “CO” Boilers are effecting 
substantial fuel economies at both refineries. 

Cracking units at Sun Oil, like others using 
B&W “CO” Boilers, are completly independ- 
ent of outside steam and energy sources at all 
times. Whether or not the cracking unit is oper- 
ating, steam is always available. 

Extended, sustained service has proved the 
reliability, efficiency, and economy of B&W 


“CO” Boilersin refineries throughout the nation. 
They are flexible in design and arrangement to 
meet varying refinery conditions. B&W engi- 
neers can show you how a “CO” Boiler can 
serve your refinery, regardless of size, steam 
pressure and temperature requirements. Write 
for Bulletin G-87. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd 
Street, New York 17, N. Y. 
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RECTORSEAL 


seals MORE joints 


el 
CUI errr 

Here’s proof that Rectorseal 
gives you much more for your 
money. You not only get better, 
more dependable leakproof seals 
—but more of them from every 
can or tube of Rectorseal. 

Here are the results of tests 
to determine the number of pipe 
joint threads that can be coated 
with Rectorseal and other com- 
pounds. Rectorseal coated 4 
MORE joints than the nearest 
competitive brand; and 2144 
times more than another brand. 


Number of 2” pipe 
joints coated, per 
pint. 


RECTORSEAL 448 
Brand “A” 192 
Brand “B” 














Brand “C” 





Start using Rectorseal now—be sure 
of leakproof joints, and get more seals 
per dollar for economy. 


Rectorseal No. 2 
— Dries fast 
— Sets soft. 


Rectorseal No. 5 
—Dries slow 
-——Sets soft. 


Both can be used for the same serv- 
ices. Specify your preference when 
writing for sample. 
Write for Free Sample Today. 
RECTORSEAL Dept. R 
2215 Commerce Street, Houston 2, Texas 


RECTORSEAL 


THE POSITIVE LEAK PREVENTER 
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Jones & Laughlin Steel Corp. 

Paul C. Smith, formerly salesman at 
Pawhuska, Okla., has been transferred to 
Woodward, Okla. Smith was first em- 
ployed as a storeman at the Bartlesville 
store in 1953. He was appointed salesman 
at Pawhuska in December, 1955. 


Suppliers... 


Supply on January 1, 1957, as a salesman 
at Alice, Texas. Previously he had been 
a sales trainee in the Pittsburgh office of 


abu a a clad 


THE CHEMICAL AND INDUSTRIAL CORP. at 
the Chemical Show held recently in New 
York, displayed a one-fourth inch scale 


model of Ohio-Standard’s nitric acid and 
ammonium nitrate solutions plant. This 
model was also of great value to the con- 
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WRITE TODAY for File No. PR-DM covering 
a variety of types and styles of Dura- 
metallic and Dura Plastic Packings. 


The " ef 
(DURAMETALLIC [St8L@%) CORPORATION ) 
-” SSS 
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Shipment and installation of cases 
allows immediate completion of 
piping, checking of air lines and 
valve operation... 


...Then you can install the re- 
corder or indicator chassis, simply 
by reaching int. case and attach- 
ing three finger-tight, self-sealing 


... Finally, slide the chassis into the 
case, and your process is on auto- 
matic control. 
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Immediate 


Delivery 
of 


TEL-O-SET 


install them in your panel 


now = insert TEL-O-SET 
instruments at startup 


RNG. aceon. inerelicne ak 


Let Honeywell Tel-O-Set recorders and indicators help you to 
start panel construction immediately. Here’s how. Order the cases 
for the recorder and indicator now. Cases, available from stock, can 
be shipped separately to the panel manufacturer or to your plant 
site. Make complete piping connections, check air lines and valve 
operation . . . then install the chassis and controller later, at startup. 


The indicator and recorder chassis don’t have to be unpacked until 
you’re ready for startup. That way, the instruments are fully pro- 
tected against damage, and safeguarded from dust and dirt. 


Call your nearby Honeywell sales engineer for a discussion of this 
new shipping plan, and for more information about Tel-O-Set in- 
struments. Or write for your copy of the new Tel-O-Set Catalog, 
No. C1001-1. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Products 
Group, Brown Instruments, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


*Trad k of Mi polis-Honeywell Regulator Co. 


Honeywell 
Fats ia. Controls. 
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SEALOL CORP, 172 Post Road, Providence 5, R. I. 
Please send me Cost Analysis Bulletins. 


c---------- 
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struction team during the actual erection 
of the plant. 

Pictured are C&I men (left to right) 
Angus M. Taylor, Jr., Robert McConnell, 
Tom Long, and Bernie Burke. 


UNITED STATES STEEL CORP. has transferred 
Donald P. Ruhl, Oil Well Supply division 
field representative at Farmington, N. M., 
to Blanding, Utah, it was announced by 
R. L. Armstrong, Rocky Mountain area 
manager. 

Ruhl was employed in 1955 at Fort 
Morgan, Colo., and worked for “Oilwell” 
at this location and at Casper and Farm- 
ington prior to his present appointment. 


TRACERLAB, INC., has announced that Dr. 
George Manov, former technical assistant 
to Atomic Energy 

Commissioner Willard 

Libby, is joining the 

firm as technical di- 

rector of Tracerlab’s 

Reactor Monitoring 

Center in Richmond, 

Calif. Dr. Manov has 

been a pioneer in the 

development of isotope 

applications and is 

well known for his 

work in the nuclear 

field. A graduate of the 

University of Califor- 

nia with a B.S. degree Manov 

in Chemistry, he sub- 

sequently did graduate work in physics. 
He spent twelve years in the U. S. Bu- 
reau of Standards working on radioac- 
tivity and then went to work for the 
AEC in 1948 at Oak Ridge, Tenn. In 
1954 he was appointed assistant director 
of Office of Industrial Development of the 
AEC. 


REPUBLIC FLOW METERS CO., a subsidiary 
of Rockwell Manufacturing Co., has 
named Rowland B. Drescher, assistant 
sales manager. He was formerly Pittsburgh 
district manager for Republic Flow Meters. 
In addition to his sales duties, he will 
supervise the engineering of contracts 
placed with Republic. 

Drescher joined Republic Flow Meters 
in 1937 as a service engineer in the Chi- 
cago headquarters office. He went to Pitts- 
burgh to represent the company in 1945. 

He graduated from Rensselaer Polytech- 
nic Institute in 1932 with a B.S. degree 
in mechanical engineering. 


KEASBEY & MATTISON CO., has named 
Clifford O. Hodges plant accountant of 
the company’s Meredith asbestos textile 
plant it was announced by George Barge, 
K & M treasurer. 

Prior to joining K & M in November, 
he was associated with the Laconia Needle 
Co. where he was employed in an admin- 
istrative capacity. 


UNITED STATES STEEL CORP. has appointed 
Traver E. Hartill assistant district direc- 
tor—public relations in the Southeast dis- 
trict, it was announced by Clinton R. Mil- 
stead, district director. Hartill’s office will 
be in Fairfield, Ala. 

A native of Cambridge, Ohio, Hartill at- 
tended Indiana University where he 
studied business administration. He joined 
U. S. Steel in 1936 as an accounting clerk 
at the South Chicago Works. He was trans- 
ferred later that year to the Gary, Ind., 
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exclusive 
proven 
construction 


Prevents 
Freezing . 


OCECO V-130 Conservation Regulators 


Positive flexing action of pliable cold and heat resistant membrane, held 
under tension, peels off icy formations without exceeding set pressures. 


NEVER A REPORTED CASE OF VALVE FREEZE-UP 


Oceco V-130 Conservation Regulators bring never PRESSURE BALANCED CONSTRUCTION. 


before secured economy and dependability to the Tank pressures 
ss exerted on both 
sides of the pliable 
round, flat, lifter or expansion roof tanks. Our ex- heat and cold re- 


4 e sistant membrane 
clusive pressure balanced construction prevents freeze- keep membrane al- 


ups and protects the tank from excessive pressure and need Reger! iraae 
a —assuring tig 
vacuum even under the most severe weather conditions. seating fully up to 


conservation of volatile products stored in cone, 





& . operating setting — 
These regulators prevent vapors from escaping at va Seale flexing 
less than operating setting and provide greater flow action that peels 
capacity, size for size, and press f ower icy Formations 

: , P vre for pressure, preventing freeze- 
especially at low pressures, than ever before available. ups. 


Write for Bulletin No. 522. It gives full details/ 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street * Chicago 51, Illinois 
Division of PETTIBONE MULLIKEN CORPORATION 





DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 
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MANNING & LEWIS 


M&L CARBON STEEL REBOILER 


Today’s rapid strides in the technology of process- 
ing plant operation make it essential for a manu- 
facturer of equipment to be “staffed up” with people 
who have had extensive training and experience. 
More than half our staff have spent a major part 
of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the low- 
est possible cost. 


It is impossible, in a field requiring such wide diver- 
sification, to illustrate, or even list, all the products 
we have been called upon to supply. The reboiler 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 


fully qualified to design and fabricate to all codes. 





MANNING & LEWIS 


ENGINEERING COMPANY 





28-42 Ogden Street, Newark, New Jersey 


Dept. C 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Sheet and Tin Mill accounting department 
and became assistant chief storekeeper in 
1940. He was promoted to field super- 
visor—industrial relations in 1947. 

In 1952 he was appointed assistant pub- 
lic relations representative in U, S. Steel’s 
Gary, Ind., public relations office. In 1954 
he was named public relations representa- 
tive in Chicago and in 1956, was promoted 
to assistant to district director of public 
relations in Chicago, the position he held 
until his present appointment. 


TRACERLAB, INC., has just added Major 
Gen, Russell L, Maxwell to its Washington 
stac as a consultant to provide liaison be- 
tween Tracerlab and various government 
agencies interested in nuclear techniques 
in research and production. 

President S. S. Auchincloss, in comment- 
ing on Tracerlab’s increased activity in 
this field, said that while in the past 
Tracerlab like many other companies has 
been reluctant to take on government busi- 
ness because of its questionable profit- 
ability, it is now felt that with proper 
direction a program of government sales 
would be profitable to both the firm and 
its clients in government. 


NORTON CO.’S Research and Development 
department has been reorganized to cor- 
respond with the company’s divisional re- 
organization announced a year ago. 

Dr. Lowell H. Milligan, formerly assist- 
ant director of research and development 
has been appointed associate director of 
research and development. In this newly- 
created staff position, he will be respon- 
sible for liaison with patent attorneys on 
laboratory patent matters, and progress of 
outside research projects. He will also be 
available for consultation on ceramic proj- 
ects within the department. 

Dr. Neil N. Ault has been appointed 
assistant director of research and develop- 
ment in charge of the Refractory section. 

Dr. Ault joined Norton Co. in 1950, the 
same year he received his Ph.D. degree 
in ceramic engineering at Ohio State Uni- 
versity. 

Loring Coes, Jr., continues as assistant 
director of research and development but 
will now be in charge of the Exploratory 
Research section. Coes received both his 
B.S. and M.S. degrees from Worcester 
Polytechnic Institute. He has been with 
Norton since 1938. 

Drs. Herbert F. G. Ueltz, Guy Ervin, 
Jr., and Leo P. Tarasov have been ap- 
pointed research associates. Dr. Ueltz re- 
ceived his degrees in ceramics at Rutgers 
University. He first joined Norton in 1949 
along with Dr. Ervin who received his 
Ph.D, degree that year from Pennsylvania 
State University. 

Dr. Tarasov, a graduate of Case In- 
stitute of Technology and Massachusetts 
Institute of Technology, has been a mem- 
ber of the department since 1941. 

Dr. Newman W. Thibault continues as 
assistant director of research and develop- 
ment, a post he has held since 1953, but 
will now be in charge of the Abrasive sec- 
tion. Yngve H. Nordstrom has been ap- 
pointed chief of the organic bond unit of 
this section and John K. Sjogren is now 
chief of the vitrified bond unit. 

C. Herbert Quick will continue as as- 
sistant to the director of research and de- 
velopment and will now be in charge of 
the Service Section. 

The Service Section has likewise been 
divided into units. Raymond M. Rebert 
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The First WEY ANE ISOMERIZATION 


In a program to increase octanes of field distillate-derived motor fuels, Atlas 
Processing Company at Shreveport, Louisiana, has selected HUDSON to con- 
struct a normal hexane isomerization unit — the first contracted to be built. 
Low octane hexane will be fractionated from the total refinery feed stocks, and 
catalytically converted to high octane fractions to give substantial increase in 
octanes of finished gasolines. 

Through 25 years of ever-changing process techniques HUDSON has served 
the refining and natural gas industries— completing major projects throughout 


the free world, and building the HUDSON reputation for experience, integrity 
and ability. 


DESIGNERS AND CONSTRUCTORS OF HUD Se « 


PROCESS PLANTS FOR THE OIL, GAS, 
CHEMICAL, AND MINING INDUSTRIES ENGINEERING CORPORATION 


FAIRVIEW STATION * HOUSTON, TEXAS 
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J&L recognizes a difference. 


PLUG VALVE 


2 


J&L recognizes — intelli- 
& gently —a difference in 
all valves. 


There is, definitely, a 
difference in the quality of 
plug valves. 


You expect top performance from special lubricated 
plug valves recommended by J&L Supply for 
engineered installations. 


But you also get top performance from plug valves 
stocked by your J&L store for less exacting requirements. 


Custom-fitting the valves for your job is only one example of 
J&L Supply service. Desirable differences in Walworth Plug 
Valves add up to important economies for J&L customers. 


Jones & Laughlin 


Jal — A GREAT NAME IN SUPPLIES 
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continues as chief chemist in charge of 
the Analytical unit. Richard E. Englund 
is appointed chief in charge of the Grind- 
ing unit, Charles W. H. Barnett is ap- 
pointed chief in charge of the Microscopic 
unit and L. Peter Jensen has been named 
chief machinist in charge of the Machine 
Shop unit. 


RICHARD K. WEST, head of West Instru- 
ment enterprise, was lost December 20 
while flying his company plane over Lake 
Erie. 

Prominent in the development of the 
firm bearing his family name, West was 
president of West Instrument Corp., Chi- 
cago, and chairman of West Instrument, 
Ltd., England. 

Associated in these enterprises are his 
father and brother, William C. West, Sr. 
and Jr. It is understood that both are con- 
tinuing operations under authority of di- 
rectors. 

West was also head of all Naval Reserve 
activities at Glenview, Ill., Naval Air Base, 
and was president of the Naval Reserve 
Association for 1957. 


ATLAS POWDER CO. has announced the 
establishment of a Toxicoligy section in its 
Chemical Research department to carry 
out research on the safety of Atlas prod- 
ucts from the standpoint of handling, use, 
and consumption. Previously, these inves- 
tigations have been performed solely by 
leading colleges and research institutions 
on a contract basis, and some of this work 
will be continued. 

Dr. Joseph F. Treon, who joined Atlas 
last May from the Kettering Laboratory of 
the University of Cincinnati’s College of 
Medicine, has been named to head the new 
section. 

Dr. Treon, a native 
of Aurora, Ind., re- 
ceived a B.S. degree 
in chemistry from In- 
diana University in 
1930. He received his 
Ph.D. degree in chem- 
istry from the Uni- 
versity of Cincinnati 
in 1935, entering the 
Kettering Laboratory 
thereafter spending 
one year in industry 

Treon as a technical advisor. 

Dr. W. H. C. Rueggeberg, director of 

the department, said the decision to set up 
internal laboratory facilities and staff was 
made because of the increasing use of 
chemical products in foods, cosmetics, and 
other consumer products. 
CALUMET & HECLA, INC. has announced 
completion of the first of four major expan- 
sion projects undertaken by its Wolverine 
Tube Division. D, W. Blend, vice presi- 
dent and general manager of the division, 
made the announcement. 

Executive offices formerly located at 
the Detroit plant, and sales department 
offices formerly located in the Guardian 
Tower Building in Detroit are now cen- 
tralized in a single-story air conditioned 
building. 

“We are bringing all our Division sales 
and administrative people together to elim- 
inate lost motion, to cut costs, and to im- 
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More than 86,680 welds 
in complex column 


by Downingtown 


Diameter: 11’ 11” I.D. 
Total Height: 93’ 11”. 


Material: Stainless steel, Type 304. Carbon 
steel skirt and base ring. 


Shell Thickness: 44” and %”. 


40 Trays and downcomers. 177 bubble caps 
and risers on each tray. 


Code Stamping: National Board and ASME. 
Sandblasted and pickle washed. 


Downingtown welders completed more than 
86,680 separate stainless steel welds during 
fabrication of this stainless steel column. Toler- 
ances of +¥%”... +e”... even +42”... were 
maintained in the shaping, positioning and 
welding of thousands of stainless steel parts. 
Lapsed time from drawing board to final field 
testing: less than six months. 

Send for Bulletin PF. It tells the story of 
Downingtown skill and experience that enable 
us to breeze through complex fabrication jobs 
like this one. 
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Field tested by Downingtown.. 
inspected by customer and Hart- 
ford...Code stamped on location. 


Special jig for welding stainless 
steel risers to stainless steel tray. 


Downingtown Iron Works, Inc. 


151 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Miwoukee 


Branch offices in principol cities 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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prove our ability to compete,” Mr. Blend 
said, “We think we have the experience, 
the people, and now the facilities to grow 
at a rapid rate.” A separate structure pro- 
vides modern facilities for Wolverine’s New 
Products Division. 

Three other projects rapidly nearing 
completion include expansion of fabricat- 
ing and manufacturing facilities at the 
Decatur, Alabama, plant; $4,000,000 mod- 
ernization of the 50-year-old plant in De- 
troit, including installation of unique tube 
mill equipment; and construction of a new 
$7,000,000 plant in London, Ontario. 


ROCKWELL MANUFACTURING CO.’S new 
180,000-square-foot plant at Kearney, 
Neb., is now in limited production, Lloyd 
A. Dixon Jr., vice president in charge of 
Meter and Valve Division, has announced. 
Approximately 75 employees are already 
at work. 

The new plant, which cost more than 
$2 million, is a one-story brick and tile 
structure located on a 52-acre plot. The 

lant has as general manager, Weldon D. 

illes, who is also assistant to the presi- 
dent of Rockwell’s LFM Division. 


BORG-WARNER CORP, has named Rudolph 
F. Hanson assistant to the director of sales 
of materials handling equipment for the 
Ingersoll Kalamazoo Division. The an- 
nouncement was made by David H. Cissna, 
director of sales. 

Hanson graduated from Western Michi- 
gan University. In 1953 he joined Harvey 
Paper Co., Sturgis, Mich., a subsidiary of 
KVP, as a sales correspondent. He joined 
Ingersoll Kalamazoo division in March of 
1956 as a sales coordinator. He will be 
responsible for assisting the director of sales 
in all sales activities. 


GULF OIL CORP. has announced the open- 
ing of a petrochemicals sales office in the 
Gulf Building, Houston. John T. McDon- 
nell has been transferred to Houston 
where he will represent Gulf’s petro- 
chemical marketing interests in the Gulf 
Coast area. 


A native of Tulsa and a chemical engi- 
neering graduate of Oklahoma University, 
McDonnell was formerly with Warren 
Petroleum Corp. and has been engaged in 
research and sales of Petrochemicals and 
natural gasoline since 1946. 


UNITED STATES STEEL CORP. has appointed 
Gene H. Stumpf field representative of 
its Oil Well Supply division at Fort Mor- 
gan, Colo. Stumpf was employed by Oil- 
well in 1954 at Fort Morgan. A native 
of Colorado, he served in the U. S. Air 
Force during the Korean Conflict. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
has announced completion of enlargement 
ef production and engineering facilities of 
the Heiland division, Denver, it was re- 
ported by S. A. Keller, general manager. 
The firm has added an additonal 12,000 
square feet to its present plant area to 
expand production of its line of oscillo- 
graphic instruments. 


The addition of the new space is the 
second major physical expansion for the 
firm within two years. It moved into its 
new $1-million one-story plant, located on 
a nine-acre plot in Arapahoe County on 
the outskirts of Denver, in December 
1955. 
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Frink Walter 


CALUMET & HECLA, INC.’S, Wolverine Tube 
division has established a separate New 
Products division and an Operations divi- 
sion, it was announced by D. W. Blend, 
vice president and general manager of 
Wolverine Tube. 

R, M. Frink has been named to the 
newly created post of director, new prod- 
ucts division, and E. C. Walter was named 
director of operations. Previously, research 
and development was the responsibility of 
the former Operations Control division, di- 
rected by Frink. 

Frink has been with Wolverine Tube 
since 1939, except for five years military 
service. He has worked in every phase of 
plant activities starting with production 
jobs in the mill through plant manager, 
customer relations and director of opera- 
tions. Prior to joining Wolverine, he had 
varied experience in sales, engineering and 
auditing and was also in his own business. 

Before joining Wolverine Tube in 1954, 
Walter was vice president and general man- 
ager of Viking Copper Tube Co. for five 
years. Prior to that, he was with Chase 
Brass & Copper Co., Inc., for eleven years 
in various engineering capacities, Walter is 
a 1937 graduate of Case Institute of Tech- 
nology with a B.S. degree in metallurgy. 


FLUOR PRODUCTS CO., Whittier, Calif., 
has signed an agreement with Maschinen- 
fabrik Hartmann A. G., Offenbach, Ger- 
many, to design, manufacture and sell the 
German firm’s complete line of heavy duty 
industrial pneumatic and mechanical con- 
veying systems, ash handling systems, dust 
removal and classifying systems. 

In line with the agreement, Fluor has 
established a new division, Fluor-Hart- 
mann, headed by James Elizardi, formerly 
vice president Mid-Continent sales area. 


DRESSER INDUSTRIES has promoted R. E. 
Reimer to executive vice-president, he will 
also continue to serve as Dresser’s treas- 
urer. John Lawrence was also named as 
an executive vice president. Thomas L. 
Moody was appointed vice president in 
charge of Industrial Relations. J. Douglas 
Mayson succeeded Reimer as secretary 
and Cecil C. Hill and Paul E. Brodrick, 
were made assistant treasurers. 

Reimer has been with Dresser since 
1929. In 1947 he was elected vice presi- 
dent and continued to hold the other of- 
fices of secretary and treasurer. In No- 
vember, 1956, Reimer was elected to 
Dresser’s board of directors. 


Lawrence, a new Dresser official, re- 
cently resigned as president of Joy Manu- 
facturing Co., to join Dresser’s organi- 
zation as a vice president. He brings to 
Dresser a background of 25 years’ ex- 
perience in varied manufacturing and 
engineering practices, and wide experience 
in the mining and construction equipment 
fields. 


Thomas L. Moody moves into a vice 


For more data on advertised products, use Readers’ Service Cards, last page. 
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G-B SNAP* ON 
DISTRIBUTORS 
(See ad on facing page) 


ALBUQUERQUE, Mt. States Insulation Co. 
AMARILLO, Ball Distributing & Engr. Co. 
ATLANTA, Ga., Reynolds Aluminum Supply Co. 
BALTIMORE, Md., Leroy Insulation Co. 
BILLINGS, Mont., Big Horn Supply, inc. 
BIRMINGHAM, Ala., Shook & Fletcher Supply 
Reynolds Aluminum Supply Co. 
BROOKLINE, Mass., Homans-Kohler, Inc. 
BUFFALO, Industrial Insulation Sales, Inc. 
CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 
CHARLOTTE, N. C., Guy M. Beaty & Co. 
CHATTANOOGA, Guy M. Beaty & Co. 
CHICAGO, E. C. Carlson Co. 
CINCINNATI, R. E. Kramig & Co. 
CLEVELAND, The Miles Materials Co. 
COLUMBUS, Santeler Brothers 
DALLAS, Insulation Supply Co., Inc. 
DAVENPORT, Republic Electric Co. 
DENVER, Gene Wright Lumber Co. 
DES MOINES, lowa Asbestos Co. 
DETROIT, Coon DeVisser Co. 
EL PASO, insulation & Specialties Co. 
FARGO, N. D., Smith, Inc. 
FT. SMITH, Ark., Gunn Distributing Co. 
FT. WAYNE, Ind., M. H. Hilt, inc. 
FT. WORTH, The Bracken Co. 
GREENSBORO, N. C., Starr Davis Co., Inc. 
GULFPORT, Miss., Paine Supply Co. 
HOUSTON, Precision Insulation Co. 
INDIANAPOLIS, Central Supply Co. 
JACKSON, Miss., Paine Refrigeration & Supply Co. 
JOPLIN, Mo,, Joplin Cement Co. 
KANSAS CITY, Kelley Asbestos Co. 
LITTLE ROCK, Gunn Distributing Co. 
LMS ANGELES, Western Fibrous Glass Products 
Thorpe Insulation Co. 
LOUISVILLE, General Insulation & Roofing Co. 
MEMPHIS, John A. Denie’s Sons Co. 
MIAMI, Reynolds Aluminum Supply Co. 
MILWAUKEE, F. R. Dengel Co. 
MINNEAPOLIS, Asbestos Products, Inc. 
MOBILE, Ala., Shook & Fletcher, Inc. 
NASHVILLE, Reynolds Aluminum Supply Co. 
NEWARK, N. J., Eastern Steam Specialty Co. 
NEW HAVEN, Conn., Insulation Supply Co. 
NEW ORLEANS, Eagle Asbestos & Packing 
NEW YORK, Eastern Steam Specialty Co. 
OKLAHOMA CITY, Ball Distributing & Engineering Co. 
OMAHA. Cardinal Supply & Mfg. Co. 
PHILADELPHIA, John F. Scanlan, Inc. 
PITTSBURGH, Dravo Corp. 
PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 
RALEIGH, N. C., Reynolds Aluminum Supply Co. 
RICHMOND, Va., Reynolds Aluminum Supply Co. 
ROCKFORD, Ill., Mott Brothers Co. 
SALT LAKE CITY, Bullough Asbestos Supply Co. 
SAN ANTONIO, The Bracken Co. 
SAN DIEGO. Western Fibrous Glass Products 
SAN FRANCISCO, Western Fibrous Glass Products 
SAVANNAH, Ga., Reynolds Aluminum Supply Co. 
SEATTLE, Western Fibrous Glass Products 
SOMERVILLE, Mass., Thermal Insulation Co. 
SOUTH BELOIT, Ill., Mott Brothers Co. 
ST. LOUIS, The Brauer Supply Co. 
The Stovey Company, Inc. 
ST. PAUL, Asbestos Products, Inc. 
SYRACUSE, N. Y., Industrial Supply Co. 
TAMPA, Fia., Eagle Roofing & Art Metal Works, inc>, 
TALLAHASSEE, Fia., Bakers, Inc. 
TULSA, Okia., Ball Distributing & Engr Co. 
TUPELO, Miss., Paine Supply Co. 
WASHINGTON. Walter E. Campbell Co., Inc. 
WICHITA, Jamar-Olmen Construction 
VANCOUVER, B. C., Fleck Brothers Limited 
GUSTIN 


BACON 
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ee TEVA* revealed that 
SNAP*ON pipe insulation 
would save $10,140! 


@ an initial saving of $10,140 on 15,000 ft. of 
pipe insulating material! 


@ an annual operating saving of $1836! 


... these were some of the reasons why one-piece 
Snap*On glass fiber pipe insulation was recently 
selected for the process lines of a huge new in- 
dustrial plant. Method used to compare various 
insulations was TEVA (Thermo-Economic Value 
Analysis).* TEVA findings showed that 142” 
Snap*On was thermally more efficient than 2” of 





_ . the compared insulation, and thus $10,140 could 
wani’” be saved on material alone. Application savings, 
— based on actual time studies, were estimated at 
Pe lean 


15%-20%. Operating savings of 3.6 billion Btu/ 
* year were calculated to result in an additional 
annual saving of $1836. 





*TEVA (THERMO-ECONOMIC VALUE ANALYSIS) IS AN EXCLUSIVE 
G-B SERVICE, YOURS FOR THE ASKING. FOR TEVA SERVICE, CALL 


YOUR LOCAL G-8 DISTRIBUTOR (LISTED IN ADJOINING 
COLUMN). 


GUSTIN-BAGOM 


Thermal ana acoustical glass fiber insulations @ Pipe couplings and fittings 
Molded glass fiber pipe insulation 


242 W. 10th St., Kansas City, Mo. 








SOLVE YOUR MIXING 


A tremendous variety of 

fluid mixing needs are 

ably handled by the com 

Series C plete line of Eastern Mixers 
Side Entering Miner Size and power of mixers 
are. flexible to help solve 
your problems. For com- 
plete information and 
engineering data, write for 
Eastern Fluid Mixing Cata- 
logs. Eastern engineers are 
always available to work 
out your complex mixing 


problems with you 


Turbine Mixer 


_— 


¥ 


Series A 
Side Entering Mixer 


EAstTVwUne INDUSTRIES, INC. 


For more cata on advertised products, use Readers’ Service Cards, last page. 
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presidency after fifteen years as director 
of industrial relations. Moody completed 
undergraduate work at the University of 
Georgia in 1928 with a B.S. degree. He 
also holds an LLB degree. 

Mayson, the new secretary, moved up 
from his post as assistant secretary to 
which he was appointed in April 1957. 
He joined Dresser in 1944 as tax attorney 
and was named director of Dresser’s legal 
department in 1949 

Hill, recently was called to Dallas to 
join the home office top management 
group of Dresser on special assignments 
after fifteen years with Clark Bros, Co., 
Olean, N. Y., a Dresser subsidiary. Hill 
was controller of Clark from 1942-1953 
and secretary-treasurer from 1953-1957. 

Since joining Dresser in 1945 Paul 
Brodrick has served as assistant controller 
and at present is director of shareholder 
relations. Before joining Dresser, he was 
with National Tube Co. in special finan- 
cial assignments. 


TRULAND CHEMICAL CO., INC., division of 
the Trubek Laboratories, East Rutherford, 
N. J., has appointed 
John N. Adsit to the 
sales department. His 
activities will include 
a broad range of cus- 
tomer contact as well 
as the acquisition of 
raw materials, 
Adsit was formerly 
in technical sales with 
Celanese Corp. of 
America. He is a 
member of the Ameri- 
can Chemical Society 
and Chemical & Al- 
lied Industries Asso- Adsit 
ciation of Detroit. 


OAKITE PRODUCTS, INC., technical service 
representative in Minneapolis, Walter C. 
Sweet, has received the 1957 D. GC. Ball 
Award for Distinguished Oakite Service. 

The award, named in honor of the 
founder of Oakite Products, Inc., is given 
annually to the Oakite representative who 
“best carries forward with his customers 
the highest ideals of Oakite service.” 

Sweet, who was selected from the com- 
pany’s 227-man field organization, received 
the award from John A. Carter, president, 
at Oakite’s recent sales conference i in Chi- 
cago. 


C. LEE COOK CO., Louisville, a division of 
Dover Corp., announced the opening of a 
branch office and warehouse in Los An- 
geles. Robert D. Sutherland has been ap- 
pointed branch manager. Morgan Wash- 
burn, who has been Cook’s California 
agent since 1928 is retiring, although he 
will be available as a consultant for the 
company. 

Bob Sutherland is a graduate of Stan- 
ford University and spent several years 
with Ingersoll-Rand prior to 1942. After 
his discharge from the Navy, he was with 
the Worthington Corp. as a sales engineer 
and then joined the Ralph M. Parsons Co. 
in charge of the mechanical equipment 
section. 


| BLACK, SIVALLS & BRYSON, INC., has 


named E, L. McCarthy manager of oilfield 
engineering according to an announcement 
by Henry A. Ruysser, Jr., executive vice 
president. 

Obtaining his M.S. degree in chemical 
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“SSiStancg - 


The Man from Davison is quick with 
a travel card, quick with your answer 


The Man from Davison will go anywhere any time. He’s 

worked in advisory capacity on hundreds of complex petro- 

leum catalyst jobs. He is best qualified to help you arrive at DD AW 4 Sony oO hs 
the most practical and economical answer to your catalyst ctu étaki 6m ay 
needs. He’s ready to put his experience and knowledge to Division of W. R. Grace & Co. 

work on your problem. He’s available at once. Baltimore 3, Maryland 


Buy DAVISON—the quality catalyst backed up by experience, research, technical assistance, service! 


Positive Proof... 


The {ssi Type 9 Shaft Seal Solves 
Those Tough Liquid Handling Problems 


Actual Field Reports 


from an Arkansas 
Refining 
Plant 


When it comes to avoiding trouble in the 

handling of naphtha at 420°F., there is no 

substitute for positive sealing. And in 

cases like this there is no substitute for 

“John Crane’s’”’ Type 9 Seal. Many months 

of completely satisfactory operation offers convincing proof. 


from a 
Lovisiana 
Refinery 


It takes a “‘lot of shaft 

seal’’ to handle a highly 

corrosive mixture such 

as an emulsion of sulphuric acid and butane. This stuff plays real 
havoc with metals due to its corrosive action. Despite this, 

Type 9 Seals on twenty seven pumps are pumping month after 
month in continuous service. At this same location, other 

Type 9’s are effectively handling “‘fresh” sulphuric acid at the high 
suction pressure of 400 psi. 


In cases like these ...and in those confronting you... the 
surest answer is the ‘John Crane” Type 9 Seal. 


CONDENSED SPECIFICATIONS 


Recommended services: all industrial 
chemicals, corrosives, liquids or 

gases. Temperatures: —120°F. to +500°F. 
Pressures: up to 750 psi. Construction: Sealing 
members of chemically inert DuPont Teflon, 
metallurgy best suited to service requirements. 


Send us your problems. Request Bulletin S-205-2. 
Crane Packing Company, 6420 Oakton Street, 


Morton Grove, Illinois, (Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


CRANE PACKING COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page. 
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engineering in 1949 from the University of 
Oklahoma and his B.S. degree from Texas 
A & I in 1948, McCarthy joined BS&B in 
late 1949. Serving through the years as 
research engineer, engineering section head, 
assistant chief engineer, and administrative 
engineer, McCarthy in July, 1955, was ap- 
pointed administrative assistant to the 
manager of the Oilfield Equipment divi- 
sion. 

In his new post, McCarthy succeeds 
Lawton L. Laurence, recently elected engi- 
neering vice president. 


H. K. PORTER CO., INC., has appointed 
Alan R. Eakins general sales manager, 
and H. W. Gethin, assistant general works 
manager, Refractories division. James P 
Raugh, vice-president and general man- 
ager of the division made the announce- 
ment. 

Eakins, promoted from assistant sales 
manager, was previously with General Re- 
fractories Co. in various sales positions 
since 1949. He is a graduate of Syracuse 
University, New York. 

Gethin is a ceramic engineer and 
graduated from Penn State University in 
1930. He has been with Porter’s Laclede- 
Christy Works since 1944, and previous to 
that, had 14 years of refractories produc- 
tion experience. 

Gethin will assist E. G, Platt, general 
works manager, in supervising production 
of refractory products. 


UNITED STATES STEEL CORP. has appointed 
Clifford W. Snell, store manager of the 
Oil Well Supply division store at Bland- 
ing, Utah, it was announced by R. L. 
Armstrong, Rocky Mountain area man- 
ager of the division. 

Snell was employed in 1954 at Powell, 
Wyo., and in 1955 was transferred to 
Worland, Wyo. Prior to his present ap- 
pointment Snell was located at Williston, 
N. Dak. He attended the University of 
Wyoming at Laramie. 


KEASBY & MATTISON CO. has promoted 
Charles C, Sprangers to manager cf the 
company’s building materials department 
in its Chicago office. The announcement 
was made by D. W. Frasier, Chicago dis- 
trict manager. 

The new manager joined K & M in 
1950 as a salesman after having been as- 
sociated with the U. S. Gypsum Co. as 
a research assistant. He is a graduate of 
St. Johns College Preparatory, College- 
ville, Minn. 


NORTON CO, has appointed Hugh A. Allen 
traffic manager following the retirement 
of Frederick D. Wilson. 

Frederick A. Anderson assumed a newly 
created post as traffic rate specialist. Both 
Allen and Anderson will report to J. 
Douglas Dawson, general traffic manager. 

In two other appointments, William H. 
Silvester, Jr. became supervisor of traffic 
for the Grinding Machine division, and 
Frederick W. Lester became supervisor of 
the bill of lading section for all domestic 
traffic except grinding machines. 

Allen has been a member of the Traffic 
Department since 1923 when he began as 
a clerk and driver of the department car. 
In 1942 he was appointed assistant traffic 
manager of the Grinding Machine divi- 
sion and in 1946 he became traffic man- 
ager of the division. 
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HELP. WANTED 


Assistant 
Department Manager 


Company located in the Mississippi 
Valley has an immediate opening for 
an Assistant Manager in its Ammonia 
Department. Individual should possess 
a BSChE Degree and have 3 to 8 
years supervisory production experi- 
ence, coupled with potential for pro- 
motion to Department Manager. 

State education, experience, and salary 





Petroleum 
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Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this type: 20 cents per word. Minimum 
charge, $4, Blind box address in our care counts six words, Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $12.50 per column inch. 
Ten percent discount for two or more insertions of same copy In consecutive issues. All Classi- 
fied ads payable in advance. Copy deadline: 25th of month preceding date of issue. Send copy 


and checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas. 
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HELP WANTED 


HELP WANTED 


history and requirement in first let- 
ter to: 


Box 285. 
Pak + eens REFINER 
2608 * Houston, Texas 








and 


A large and expanding inter- 
national petroleum company 
has openings for several 
Chemical and Mechanical En- 
gineers with outstanding abil- 
ity. This is a challenging 
opportunity to share the re- 
sponsibility of coordinating in- 
ternational refining operations. 
Excellent advancement oppor- 
tunities for applicants with a 
minimum of 3 years petroleum 
or chemical industry experience. 
Immediate assignment to our 
Far East refineries or to our 
White Plains Headquarters 
with an eventual overseas as- 
signment. Salary commensurate 
with experience, liberal annuity, 
insurance, hospitalization and 
savings plans. Will pay moving 
and transportation expense. 
Please send resume to: 
DENNIS V. WARD 


STANDARD-VACUUM OIL COMPANY 


P. O. BOX 1000 
WHITE PLAINS, N. ¥. 


PROCESS & 
DEVELOPMENT 
ENGINEERS 


FOR 
* Design 
Equipment specification 
* Methods and data 


at 
FLUOR 
keene — 
firms 


Pn ae penta J iy 
mum opportuniti 
Utilization 'e and recognition of individual 
initiative and ability. 
responsibilities rather thon narrow 
specialization. 
Experience with a wide range of processes 
& 
Liberal salory ranges, Profit 
sharing, Top Seneflie, and Ideal 
working conditions. 
Submit resume of training and experience to: 


THE 


FLUOR 


CORPORATION, LTD. 
ENGINEERS — CONSTRUCTORS 
2500 S. Atlantic Blvd. 

Los Angeles 22, Colif. 








INFORMATION UNLIMITED—Read 
MONITOR—easiest, quickest way to keep 
pace with fast-moving oil industry. Spe- 
cialists abstract articles from more than 
100 petroleum publications of 11 countries. 
Executives, engineers, geologists, research- 
ers; keep informed on engineering tech- 
niques and news in your field—subscribe 
now to this bi-monthly magazine. Major 
oil companies approve. One year, $7.60 
(foreign $8.00). Request free copy. MONI- 
TOR Box 476-F, Dallas 21, Texas. 
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CHIEF PROCESS & 
DESIGN ENGINEER 
for 
Gas Processing and 
Oil Refinery Operations 
Canadians Note—Unusual opportunity 
for supervisory engineer with young, 
growing, integrated Canadian oil com- 
pany. Should have 10 years experience 
in plant process and design engineering. 
Write: Box No. 281-R, 
PETROLEUM REFINER 
Houston, Texas 





roup, Houston, Texas, 
ees in ed in proguct or Cauipment or 
line and petro-chem an. Gall os 
product poy engineeri 
and/or Reston. ave qvaleile yard 
, Warehouse, some 


storage, metal 

facilities. fg = Came cal Greet 
ee #283-R, Pe Refiner, Houston, 
exas. 














WANTED 
Propane Deasphalting Plant Approxi- 
mately 1000 B/D Capacity. 


Box 284-R, PETROLEUM REFINER, 
Houston, Texas 








If You Want 
Fast 


Results . 


to 

Use 
Petroleum 
Refiner 


Classified Ads 
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What's New in Equipment ee 





FIGURE 1—Tungsten carbide insert shows little wear. Chip 
caused by heavy object passing through the valve. 


and Manufacturers Literature 


impingement ring. 


Hard Facing Stops Catalytic Erosion 


Based on data correlated to date by 
Atlantic Refining Co., tungsten carbide 
seems to be the material answer to cata- 
lytic erosion. 

pany engineers base their conclu- 
sions on the results and condition of slide 
valves after a year’s run on a fluid catalyst 
unit. 

Ever since the introduction of fluid cata- 
lytic cracking units in the petroleum in- 
dustry, slide valves controlling the flow of 
catalyst have been one of the weakest op- 
erational points in the process. The reason: 
The erosive characteristics of the catalyst. 

Investigation of the problem in At- 
lantic’s research and development depart- 
ment began as far back as 1947 as the 
erosive problem became more acute. But 


up until the fall of 1948, the problem was 
still unsolved, and remained unsolved un- 
til recently when an eight-inch slide valve 
in the Cottrell precipitator failed, causing 
an emergency shutdown of the unit. 

Before the emergency shutdown Atlantic 
engineers were experimenting with Carbo- 
loy grade 883 carbide inserts about 9% x 
6 x %-inch for a 24-inch slide valve. 

Figure 1 shows the condition of the large 
insert after being installed in the fluid 
catalytic cracking unit for a year. As can 
be seen, there was very little wear on the 
carbide insert while the section next to the 
insert was eroded considerably. 

The 8-inch slide valve which failed later 
was a regular carbon steel valve shown in 
Figure 2. Upon failure of the 8-inch slide 


er , Ri es 
ater a: Say 2 


FIGURE 2—No wear on this hard faced valve, only a catalyst 


valve, it was decided to face the valve with 
Carboloy grade 883 carbide, lining the 
valve throat with Carboloy grade 55A 
carbide. 

When the valve was removed after being 
in operation for a year, there was very 
little wear on the carbide face, and no 
noticeable wear on the throat liner. There 
was, however, a light ring on the face of 
the slide valve caused by catalyst impringe- 
ment when the valve was closed, as shown 
in Figure 2. Although the slide was ground 
for re-use, it could have been used for an- 
other run without regrinding. 

Cost of facing and lining the 8-inch 
slide valve was $2019, relatively inexpen- 
sive when compared to the cost of an 
emergency shutdown. General Electric Co. 
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Mobile Substation Used 


For Maintenance Work 

A trailer-mounted substation, containing 
in one package a transformer, switchgear, 
and lightning arresters, can be hauled any- 
where in Gulf’s four-square-mile Port 
Arthur refinery area to take over for trans- 
former banks or substations that must be 
taken out of service for maintenance. 

The refinery generates its own electricity 
and operates its own transmission and dis- 
tribution system. It has three power plants 
with a total capacity of about 70,000 kw, 
and more than 140 transformer banks or 
substations, ranging from 5,000 kva down- 
ward. 

The mobile unit can be used in five 
different ways: 

Incoming Outgoing Substation 

circuit circuit capacity 

13,800 v delta 2,400 v delta 3,000 kva 

13,800 v delta "480 v delta 1,500 kva 

13,800 vdelta 480Y/277v 867 kva 

2,400 vdelta 480vdelta 1,500 kva 
2,400 vdelta 480Y/277v 867 kva 
The mobile unit is being used for 
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Which is the best refrigerating 
machine for petroleum processing ? 


That depends upon your requirements and your 
source of energy—whether your load is large or 
small, whether you use low-cost steam or elec- 
tricity. There is one best type of refrigerating 
machine for every problem—and Carrier makes 
them all. They are described below. So the only 
interest of your Carrier specialist is to recom- 
mend the type that serves you best. Through- 
out the world, in hundreds of dependable instal- 


If you have low-cost steam, Carrier’s new Absorption 
Refrigeration Machines may be best. They use heat energy 
from low-pressure steam, hot water, hot petroleum or other 
solutions. They’re dependable, efficient. Operation is 
automatic and quiet. Cooling capacities: 60 to 700 tons. 


If the load is large, Carrier Centrifugal Refrigerating 
Machines may be best. With capacities to 4000 tons, they 
can serve the largest applications with accurate, auto- 
matic control of temperature 24 hours a day, year around. 
Extremely versatile, they can be used for many processes. 


February, 1958—PrtRoLEUM REFINER 


lations, Carrier has been serving the petroleum 
industry with refrigeration equipment and air and 
gas compressors. Take advantage of this wealth 
of experience to get the best refrigerating machine 
for your needs. Call your nearest Carrier office. Or 
write Carrier Corporation, Syracuse, New York. 


For more data on advertised products, use Readers’ Service Cards, last page 


if you have low-cost electricity, new Hermetic Centrifugal 
Refrigeration may be the answer. Compactness and light 
weight minimize space and structural requirements. Elec- 
tronic controls provide continuous, automatic chilling of 
water to the desired temperature. From 90 to 1100 tons. 


if the load is small, Carrier Reciprocating Water Cooling 
Machines may be ideal. They’re completely “packaged.” 
Installation costs are lower and operation more efficient 
than units assembled from unrelated components. Their 
cooling capacities range from 3 to 200 tons. 
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planned maintenance work on refinery sub- 
— and transformer banks up to 3,000 
va. 

The 480Y/277 v connection is required 
only to protect service to a large ware- 
house for shipping packaged products. 
Warehouse lighting is served by a 13,800 
v/ 480Y/277 v transformer. The ware- 
house covers more than six acres and can- 
not be operated without lights. General 
Electric Co. 
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Inertia Switch Protects 
Machines From Vibration 


An “inertia switch,” an automatic de- 
vice that is actuated by thrusts, impacts or 
excessive vibrations has now been devel- 
oped. 
Originally designed for aircraft and mis- 
sile uses, such as in emergency lighting and 
fire extinguisher operation, the new switch 
provides full-time, low-cost protection for 
unattended industrial equipment. For ex- 
ample, if unusual vibrations occur, the in- 
ertia switch senses the troubles, shuts off 
the machine, or sounds an alarm, In this 
way, isolated fans, compressors and other 
machinery may be continuously protected. 





Here’s Real Proof 
of Hartzite Plastic 


of the Superiority 
Cooling Tower Fans 


Since Hartzite plastic was introduced in 1941, one leading producer of 
petroleum products* has purchased 411 Hartzell cooling tower fans 
with Hartzite plastic blades. This figure does not include the additional 


units supplied to this customer by the cooling tower manufacturers who 


use Hartzell fans on their towers. 


What better proof could you ask of the superiority of Hartzite 


plastic fans than this complete acceptance by one of the largest users 
of such equipment. Beyond all doubt, Hartzite has proved itself to 
this customer and to thousands of other cooling tower operators as the 


fan blade material most resistant to vibration, corrosion, abrasion and 


mechanical damage. 


For complete details on Hartzell fans, and how they can help you 
cut cooling tower maintenance costs, write today for free Bulletin A-111 
or call your nearby Hartzell field engineer. 


*Name on request. 


HARTZEL 


909 Thomas Blvd. 


Propeller Fan Co 


Division of Castle Hills Corp 


Piqua, Ohio 
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Once actuated, the switch will remain 
operated and cannot be jarred back into 
an umactuated position. The reset the 
switch, a manual reset button is provided. 
Electrical reset may also be provided. 


The switch operates when subjected to a 
thrust in any horizontal direction. Micro 
Switch Division of Minneapolis-Honeywell 
Regulator Co. 
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Acetylene Generator Has 
Automatic Danger Signals 


This acetylene generator with a newly- 
developed automatic signal system has just 
been introduced. With a carbide capacity 
of 500 pounds, the MP-11 will produce 
1000 cubic feet of medium-pressure acety- 
lene per hour. Delivery rates of up to 2000 
cubic feet of acetylene per hour are obtain- 
able over shorter intermittent operating 
periods. . 

The new automatic signal system con- 
sists of a howler and indicator lights that 
provide both audible and visual warning 
if minimum carbide supply, water level, 
or water temperature should deviate from 
normal. Three independent circuits make 
up the signal system so that the generator 
can be equipped with any combination of 
audible or visual signals for these three 
conditions, The unique signal system noti- 
fies the operator of abnormal conditions 
even if he is a considerable distance from 
the generator building. 

With standard regulating equipment, the 
MP-11 generator can also be used to sup- 
ply low-pressure acety!ene to a piping sys- 
tem. Continuous operation reduces the 
number of generators needed in multiple 
generator installations and makes it pos- 
sible for a single MP-11 to be used in place 
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fills all your laboratory chemical needs at B&A 


Simplify your buying and bookkeeping. Order all your 
laboratory chemical requirements from B&A’s complete 
line—readily available from our coast-to-coast chain of 
warehouses, and from 35 leading laboratory supply 
houses. Here’s convenient, dependable “one-stop shop- 
ping.” Plus the advantages of dealing with the country’s 
foremost producer of laboratory and scientific chemicals 
~the leader in purity ...in packaging for safety and 
convenience ...in development of new and improved 
products . . . and in service. 


INORGANIC AND ORGANIC REAGENTS 

The most complete, most preferred line in the country. 
B&A offers over 1,000 high-purity reagents to meet your 
every need. Outstanding for packaging, too! 


“C.P.” ACIDS 


Widest possible selection from America’s pioneer pro- 
ducer. More than 50 Acids are available in all preferred 
grades and strengths to fill every laboratory requirement. 


RADIO-CHEMICALS 


B&A’s extensive line includes organic and ihorganic 
radioisotopes, including Carbon-14 labeled compounds 
and deuterated compounds. 


RARE EARTHS 

B&A regularly offers over 30 rare earth oxides and salts 
in experimental and commercial quantities. Others avail- 
able on request. 


ORGANIC CHEMICALS 


The complete line of Eastman Organic Chemicals as 
listed by Eastman Kodak Company is always available 
from B&A. 


BIOLOGICAL STAINS & INDICATORS 


And, to round out its service, B&A provides the full line 
of “National Quality” Stains and Indicators of Allied 
Chemical’s National Aniline Division. 


BAKER & ADAMSON® 
Laboratory Reagents 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany* * Atlanta ¢ Baltimore* * Birmingham® ¢ Boston* * Bridgeport* « Buffaio* * Charlotte* « Chicago* * Cleveland* « Denver* « Detroit* * Houston* 
Jacksonville * Kalamazoo * Los Angeles* * Milwaukee* « Minneapolis * New York* « Philadelphia* « Pittsburgh* * Providence* « St. Louis* * San Francisco* 
Seattle * Kennewick* and Yakima (Wash.) in Canode: The Nichols Chemical Company, Limited * Montreal* * Teronte* © Vencouver* *Complete stocks carried here 
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Roll tubes Svtomatically 
to uniform accuracy! 





AIRETROL is a great new 
advancement in automat- 
ically controlled tube roll- 
ing. It combines a powerful 
pneumatic motor drive and 
precision control into one 
compact, lightweight, easy- 
to-operate tool. 


Simple adjustment sets 
AIRETROL to correct expan- 
sion. Torque sensing cam 
controls expansion auto- 
matically to .001 of an inch. 


? 


TUBE EXPA st DN CONTROL 


“ASY 10 Opepyre 


QUICKLY ADJUSTED 
FOR ROLLING TUBES 
%" 0 1%" 1. D. 


AVAILABLE 
SPEEDS: 


' 


6 
Al 
¥ \ 


700, 590 


AND 
ago RPM 


AIRETROL eliminates guess- 
work . .. there’s no over or 
under expansion. Every 
tube joint can be rolled to 
maximum tightness and 
holding strength, assuring 
longer service. 


uss yt Ant 
Mh Fj bug 


PNEUMATICALLY OPERATED 





New Equipment... 


of a multiple installation of smaller capac- 
ity generators. 

In addition to the new signal system, 
the Oxweld MP-11 has several other fea- 
tures that assure safety. Each generator is 
equipped with an automatic carbide and 
water shutoff system, a hydraulic back- 
pressure valve, and pressure relief valves. 
The completely enclosed recharging cycle 
limits entry of air to insignificant amounts. 
Linde Co. 

Circle E4 green card, last page 


Chromatograph Readout 


Eliminates Calculations 

The SIE Chromatograph Readout pro- 
vides instantaneous, integrated, digital 
readout of the signal peaks produced by 
chromatographs currently being used 
throughout the process industry. ‘The time- 
consuming measurement of peak areas by 
planimetry: is eliminated. The unit is de- 
signed to accept an input signal directly 
from the sensing bridge in a chromato- 
graph. This signal is amplified, accurately 
integrated and displayed on an impulse 
counter with an electrical zero reset. Two 
counters are provided, one for individual 
peak count, the other for accumulated 
count. The accuracy of the entire readout 
is equal to that of present hand integra- 
tion methods. Output terminals for a re- 
corder are provided. Transistor circuitry 
in place of vacuum tubes or relays provides 
maximum reliability, Southwestern Indus- 
trial Electronics Co. 
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Tubing Corrosion 
Is Topic of Reprint 


Engineers and others associated with the 
design and operation of refinery equipment 
will be interested in a reprint of an article 
titled, “The Corrosion of Ferrous-Metal 
Tubing in Refinery Service.” The article 





AIRETROL’s cushioned shut-off prevents 
sudden shock or strain on operator. Entire 
cycle is smooth, fast, easy. Average op- 
erator can roll up to 12 tubes per minute 
with AIRETROL. 


deals with separate phases of ferrous metal 
corrosion in the refinery field. The Tubu- 
lar Products Division of the Babcock & 
Wilcox Co. 

Circle E6 green card, last page 
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BRANCH OFFICES: New York, 
Chicago, Tulsa, Philadelphia, 
Houston, Baton Rouge. 

REPRESENTATIVES in principal 
cities of U.S.A., Canada, 
Mexico, South America, Eng- 
land, Puerto Rico, Italy, Japan, 
Hawaii. 

EUROPEAN PLANT: Viaardingen, 
The Netherlands. 

— PLANT: Brantford, 

nt. 


Send for illustrated and descriptive 
Bulletin No. 64 on AIRETROL. 
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Chemicals Used For 
Industrial Weed Control 


Weeds and brush on industrial sites, 
such as tank farms, can be cleared chemi- 
cally at a cost averaging one-third below 
that of hand or mechanical cutting, ac- 
cording to a booklet on the subject just 
published. 

The 24-page booklet points out that 
various formulations of 2,4-D and 2,4,5-T 
and mixtures of these chemicals now make 
possible year-round programs of foliage, 
basal and stump spraying for maximum 
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Another B02 3 O:\GN8 combustion air compressor 


dependably serves refinery cat cracker 


On stream at the Coffeyville, Kansas plant of the Coop- 
erative Refinery Association, this De Laval Centrifugal 
Compressor delivers 24,190 cfm of air. Inlet pressure is 
14.0 psia, discharge pressure 38.9 psia. Compressor out- 
put is controlled with adjustable inlet guide vanes, 

This De Laval main air compressor is driven by a 
2500 hp, 1800 rpm motor. Shaft speed is increased to 
4800 rpm through a De Laval double helical speed in- 
creasing gear, 


LAVAL 


Cooperative Refinery Association is only one of many 
refiners who have specified De Laval Compressors, 
Whether you need to handle light or heavy gases at high 
or low pressures in catalytic cracking, reforming, alky- 
lation, coking or any similar service, it pays to look to 
De Laval. Rugged De Laval centrifugal compressors 
perform dependably in heavy-duty continuous operation. 
De Laval has more than 40 years of experience in solv- 
ing gas compression problems. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 





New Equipment... 


weed and brush control at substantial long- 
term savings of time and money, 

Properly carried out, such spray pro- 
grams are highly effective in reducing 
weed and brush population so that control 
becomes easier and more economical each 
year. 

A feature of the new booklet is a chart 
which lists more than 50 common woody 
plants controllable with 2,4-D, 2,4,5-T and 
combinations of these chemicals and the 
recommended rates of foliage spray for 
each. Monsanto Chemical Co. 
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Titanium Immune To 
Corrosive Conditions 


Engineers and others responsible for the 
design and operation of processing equip- 
ment will be interested in the reprint of 
an article titled, “Present Status and Fu- 
ture Potential for Titanium Tubing.” This 
8-page article describes the involved 
method of producing titanium tubing and 
outlines briefly its many characteristics. 
The article explains why titanium tubing 
is uniquely immune to many corrosive con- 
ditions which have long been the “number 
one problem” of process engineers. Bab- 
cock & Wilcox Co. 
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For Positive 


Corrosion 
Talaliediatels 


..- It’s always 


WRIGHT PENECHROMES 


(Zine Chromate Organics) 


¥ Proved in Cooling Systems for over 11 years 


¥ Safe pH Ranges* 


No Sludge Precipitate 


High Temperature Tolerance 


*Cooling Tower Institute Bulletin WMS-104 
Wood Maintenance for Water-Cooling Towers 


"Theoogh many years of experience Wright Engineering has 
developed Wright Penechromes as an effective answer to 
corrosion ...if you have a common or 
write for an enginegring survey of your water using equip- 
ment. A comprehensive conditioning program by Wright will 


pay big dividends. 


Write us on your company letterhead for the new Wright 
Cooling Water Calculator—it quickly calculates operational 


data. 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 
619 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Offices in Principal Cities 


@ Softeners, Filters and other external Treating Equipment 


@ Nelson Chemical Proportioning Pumps 














“special” problem, 


Jriahf 
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Mechanical Seals Protect 
Glass Lined Vessels 


No more leakage under pressure, that’s 
the miracle news about the exclusive ro- 
tary mechanical seal which Glascote Prod- 
ucts, Inc., Cleveland, subsidiary of A. O. 
Smith Corp., is using on all glass lined 
pressure vessels they produce for the chem- 
ical industries. The non-contamination seal 
has proven itself in action, with manufac- 
turers who are operating glass lined vessels 
under toxic or explosive conditions. 

The rotary mechanical seal has a bal- 
anced pressure system available to provide 
the absolute protection needed for all ma- 
terials being processed inside a pressure 
vessel. Its Timkin bearing assures constant 
alignment preventing agitator wobble. Seal- 
ing materials include a carbon gland in- 
sert and insoluble teflon for the seal rings. 
Glass coating protected by these seals as- 
sures contamination free operations. The 
seal is featured in a new 330 psig spherical 
reactor, just introduced. The company 
produces complete systems of glass lined 
equipment; reactors, receivers, condensers, 
evaporators, storage tanks and complete 
pipe and fitting—all protected with acid- 
alkali resistant glass coating. Glascote 
Products, Inc. 
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Corrosion Proof Reducing 
Flanges Teflon Lined 

Tapered reducing flanges have just been 
added to a line of pipe and components 
which make up a complete corrosion proof 
system. 

Fluorofiex-T reducers have a unique 
combination of properties which provide 
uninterrupted service life resulting in un- 
matched operating economy. As with the 
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Flexitallic® — Industry's Spiral-Wound Seal Since 1912 
NOW IDENTIFIED FOR ENGINEERS 


Flexitallic Blue is a positive means 
of gasket identification. 


The blue dye in the Canadian asbes- 
tos filler tells an engineer that this is 
a genuine Flexitallic Spiral-Wound 
Gasket, made to just one standard of 
quality since 1912. 


Flexitallic Gaskets are exclusively 
spiral-wound. Constructed to meet 
specific conditions of thermal and 
mechanical shock, vibration, weaving 
and other joint stresses. 


The high safety factor of Flexitallic 
Gaskets results from two unique char- 
acteristics —- compression response of 


the gasket is directly related to bolt- 
ing for each application; exacting me- 
chanical controls assure that manufac- 
tured gaskets conform to specification. 


Whenever you are confining fluids in a 
critical pressure/temperature range, 
insist on Flexitallic Spiral-Wound 


Gaskets. Look for Flexitallic Blue. 


FLEXITALLIC GASKET CoO. 
8th & Bailey Sts, Camden 2, N.J. 


Representatives in principal cities 
& e 


® 
SPIRAL-WOUND GASKETS 


OR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


* Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket 
Look for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler 
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Section through eave showing molded 
rubber closure between siding sheet and 
roofing sheet. Also shown are eave strut 
and bracing connection to rigid frame. 


..-top utility at lowest cost 


Here’s ideal, low-cost, top-utility housing for‘oil field pump stations and com- 
pressor stations, refinery, bulk station operations. It’s the new Truscon all 
steel “Budget Building.” 

Basic framework is of rigid frame design, shop fabricated from hot rolled 
structural sections, complete with connection plates and anchor bolts. Pur- 
lins and girts are cold formed channel sections. 

Roofing and siding are 26-gage galvanized roll formed ribbed sheets, 24- 
inches wide and in continuous lengths. Sheets are rolled from Republic tight- 
coated, continuous hot dip galvanized steel . . . will not flake, peel or crack. 
No painting needed. 

Truscon “Budget Buildings” are available for immediate delivery in widths 
of 32, 36,40, 44 and 48 feet—12- and 14-foot heights, in any length necessary. 
Orders are filled fast from “off-the-shelf” stocks of pre-engineered materials. 
Roofing, siding, windows, doors and hardware are shipped to the job site 
as a package. 

Learn more about Truscon “Budget Buildings”. Send for full color brochure. 


Section through ridge showiag molded rub- 
ber closure between rigid cap and roof 
sheet. Also purlin connection to rigid frame. 
Connections make building weathertight. 





Section through sidewall at girt showing girt 
connection to rigid frame and fastening of 
sidewall to girt. Strong, sturdy building can 
be erected fast at the job site. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Section through sidewall at sill showing curb 
angle, rigid frame anchorage and siding 
detail, All connection plates, connection bolts 
and anchor bolts furnished complete. 
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REPUBLIC ALLOY STEELS provide the oil field equipment 
builder a wide variety of analyses to produce lighter, more 
efficient designs with no sacrifice of strength or safety. Hard- 
ness resists abrasion; toughness and ductility resist impact 
and heavy loads. ideal for bits, tongs, elevators, blocks, 
chain, sucker rods, draw work components. For more infor- 
mation, send coupon. 


REPUBLIC’S COMPLETE LINE OF PIPE PRODUCTS range from 
continuous butt weld, shown above, to big diameter fusion 
weld line pipe. For data on sizes and types, mail coupon. 


REPUBLIC ELECTRUNITE® GROOVED-END TUBING goes hand-in 
hand to serve your temporary, semi-permanent and per- 
manent piping system needs. The combination of Republic 
ELECTRUNITE Light Weight Grooved-End Tubing and Vic!aulic 
"Vic-Easy” method of coupling saves installation time 
and reduces operating costs. Write today for attractive, 
illustrated brochure. 


REPUBLIC STEEL CORPORATION 
DEPT. C-5213 
3236 EAST 45TH STREET © CLEVELAND 27, OHIO 


Please send the following information as soon as possible: 
0 Truscon “Budget Buildings” © Republic Alloy Steels 


, 
Wold Wideat, Kange OOil Country Pipe Products [Grooved Tubing Brochure 
/ Sia / i Ste ; I iain ssicinsicnccinheeicpinicbdiielitnsslod sitet iacieni Oe Ua gaeiaitaitliiakrt inesia nts 


Firm 


Stool Product oa 
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BECAUSE... 
PEERLESS 
CHEMICAL 
PUMPS: 


MEET critical standards 
of construction, you bene- 
fit from longer pump life 
less maintenance, an 
sharply reduced incidence 
of system shut down 
caused by pump failure. 
Top quality Peerless con- 
struction means a depend- 
able, rugged pumping 
unit you can count on to 
stay on the job for years 
longer. 


PROVIDE proved oper- 
ating history, you benefit 
from the yg that 
you re not buying a pump 
in the dark. Analysis by 
Peerless of customer 
pump operating records 
allows continuous product 
improvement. Correlation 
of this data provides Peer- 
less with answers to 
nearly all field pumping 
problems. 


Engineers and Pump buyers say: 


W WE CAN BE SURE! 


en 
me 


OFFER optimum per- 
formance range, you 
benefit from the econom- 
ical performance only the 
exact pump for the job 
can give you. The Peerless 
gen ump line of over 

8 models, sizes and 
frames, plus thousands of 
combinations, assures you 
of pinpoint pump selec- 
tion t effects direct 
savings in cost. 





...buy and apply 


Putti ng. idea 


Pah ane 6 ap SRO 


FOOD MACHINERY AND CH 


® 


Peerless Pump 


EMBODY benefits 
of research in all 
areas of design 
construction, and 
application. Typ- 
ical of the many 
considerations in 
the design and 
manufacture of a 
Peerless pump is 
the ascertaining of 
effects of radial 
loads. An interest- 
ing 8 page bock- 
let discussing this 
phase of pump 
design is available 
to you upon re- 
quest. 





Piants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 
Offices: New York: Atlanta; St. Louis; Phoenix; San Francisco; Chicago; Fresno; Los Angeles; Plainview and Lubbock, Texas; Albuquerque. 
Distributors in Principal Cities. Consult your telephone directory. a 


For more data on advertised products, use Readers’ Service Cards, last page. 


—, 


PETROLEUM REFINER—V ol. 37, No. 2 





New Equipment... 


company’s Type S pipe, the reducing 
flanges are lined with Fluoroflex-T, a vir- 
gin Tefion prayer are De on face of the 

ange, with its asbestos backing, is an in- ° 
tegral part of the liner providing the ulti- The ve latest in 
mate in corrosion protection and chemical 
inertness. Separate gaskets are no longer Pp k T P| 
required. Material being conveyed cannot ac age ype ants 
contact metal anywhere in the reducing 
flange assembly. Contamination by ae e 
sion products is, therefore, prevented also. P d g 

Thermal shock, which so often damages ro ucin 
reducers lined with fragile coatings, has 
absolutely no effect on the reducers. Form- 
ing process compensates for the thermal 
expansion and contraction differential be- 
tween the liner and housing, and the liner 
itself is semi-flexible. 

The flow passage is tapered in design 
to minimize turbulence. The reducers with- 
stand 150 psi pressure and full vacuum at 
temperatures ranging from —100 F up to 
+500 F. The flanges have standard 125 
pound or 150 pound ASA bolt circles. 
They are available in sizes ranging from 
six inches to 1 inch ASA pipe sizes. Re- 
duction ratios are generally in one size 
steps. Resistoflex Corp. 


= en Simultaneously 


re 


Acids and Slurries Give 
No Troubles To Flowmeter 


A new magnetic flowmeter accurately 
measures the flow rate of “difficult” liquids 
such as acids and slurries without adverse 
effects to the meter. Major features are: 
manual adjustment for setting any desired 
flow rate at full scale. (The one inch meter 
can be set to handle from 3 to 40 gpm at 
full scale; the one-half inch meter as low 
as one gpm.); unrestricted flow; readings 
unaffected by velocity profile, density, or 
viscosity; pes'y 2 changes between 90 and 
125 volts and at emul changes between 
55 and 65 cycles have no effect on read- ‘ : . . . 
ings; special piping for long metering runs With the introduction of our latest, improved design Package 
is not required; flow can be measured in Type Generating Plants, production of high purity Oxygen and 
either direction. Fischer & Porter Co. Nitrogen simultaneously increases production 60% over the 

Circle E11 green card, last page production of Oxygen alone, plus a corresponding reduction in 
eeenememme the cost of manufacture. Due to its compact design, a minimum 
Reforming Compressors of floor space is required and streamlined panel assembly in- 
Described In Bulletin sures instant visibility of all control gauges. Stock sizes from 
soy a RRNLEn Sirk: aes Seidhathaven: aheé 1500 to 10,000 cu. ft. per hour. Larger and smaller sizes avail- 
compengis eankdtagl Comprénors de able. 99.99% Argon available on large size plants. 
signed for catalytic reforming. oe a i 

These compressors efficiently handle a We invite your inquiry. 
wide vs range of low density hydro- A 
carbons used in the refining process. They 
recycle the gases at relatively high pres- INDEPENDENT ENGINEERING COMPANY. Inc. 
sures and are built in a complete range of 7 
sizes, according to the needs of individual 


installations. consuirine ()(3(C(9) mesenme cvs inners AND GAS PRODUCING EQUIPMENT 
The units are built with either vertically as ACETYLENE - OXYGEN - NITROGEN - ARGO! 
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INSTALLING LIQUID LEVEL GAGES | 


> ; 





New Equipment... 


or horizontally-split casings. The vertically- 
split casings can have either top or bottom 
intake and discharge, while the horizon- 
tally-split casings have both connections 
conveniently located on the bottom casing 
half. 

Special shaft seals are available, and the 
driver can be a steam turbine, combustion 
gas turbine or motor-gear combination. In- 
gersoll-Rand. 


Circle E12 green card, last page 


vessel tappings or gage assembly can cause (: 


costly, inaccurate mounting. Bulletin Describes 


Standard Tank Fittings 

An eight-page data bulletin on Tank 
Fittings and Accessories is now available. 
This is an illustrated catalog-type presen- 
tation of their line of standard tank fit- 
tings and accessories including foot valves, 
flat flanges, screened air vents, quick 
opening tank plugs, thief hatches, emer- 
gency valves, etc. Modern Welding Co. 





STANDARD SHANK 


Minimum tolerance between union 
nut, nipple, and nipple flange pre- 
vents amy corrective movement to 
compensate for inaccurate tapping. 
Gage and valve assemblies must 
either be “‘force-fitted’’ or vessel 


retapped. 


Circle E13 green card, last page 





FLOATING SHANK 


Recessed neck (a) plus wide union 
opening (b) permit %g” move- 
ment of flange (c) in ANY direc- 
tion. Together, “floating shanks” on 
top and bottom gage valves com- 
pensate for off-center tapping errors 
as high as 34”. Ground flange (c) 
assures TIGHT metal-to-metal 
union with valve body (d). 





..- eliminates mounting strains 


By permitting freedom of movement up to 34” in ANY direction, 
Penberthy “floating shank” principle protects against mounting 
stresses . .. allows gage and valve assemblies to seek TRUE center- 
to-center position between inaccurately tapped holes. 





Digitizer To Widen The 


AN EXCLUSIVE EXTRA AT NO EXTRA COST Use of Mass Spectrometry 


cuts installation time and replacement costs by 50% 


provides true gage and valve alignment on incorrectly 


tapped vessels 


eliminates “force-fitting” and subsequent strains on gage and 


valve assemblies 


prevents possible damage to entire installation 
y glass breakage due to gage distortion 


A 





WRITE for Catalog 36 showing complete line of liquid level gages 
and valves, Standard or special assemblies available through local 


suppliers or direct. 


PENBERTHY MANUFACTURING COMPANY Division of Buffalo-Eclipse Corporation 


Dept. & 1242 Holden Avenue 


Everywhere... you’re seeing more 


PRODUCTS BY 


Detroit 2, Michigan 


nN 





EJECTORS 
INJECTORS 
CYCLING JET 
PUMPS 
LIQUID LEVEL 
GAGES 
GAGE VALVES 
SUMP PUMPS 
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A new all-electronic digitizer is expected 
to materially widen the use of mass spec- 
trometry by cutting the present time-con- 
suming process of measuring and tabulating 
peak heights from the mass spectrometer’s 
oscillogram. 

It is a completely unprogrammed digi- 
tizer designed to provide tabulated digital 
conversion of the analog output from 
CEC’s Type 21-103C Mass Spectrometer. 
It converts the amplitude and true mass 
number of each mass-spectrum peak (ex- 
cept metastable peaks) into a signal to a 
parallel-entry type paper-tape printer. A 
special printer is available for printing 
and simultaneously actuating an IBM card 
punch, or paper tape punch. 

Operating at the speed of a normally 
scanning mass spectrometer, the Mascot 
eliminates the time necessary to manually 
identify and measure peaks on an oscillo- 
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PRESSURE SWITCHES FOR HIGHLY CORROSIVE MEDIA 


This new tier-tube line of Meletron pressure switches 





is available in materials suitable for use with concen- 
trated hydrogen peroxide, fuming nitric acid, liquid 

Y 9 j P 9 : q Threaded (adjustable) 
oxygen, proprietary amine fuels, fluorine, mixtures Construction shown; 


. nea Welded construction 
of fluorine and liquid oxygen and others. optional 


Proof pressures range from 224 to 6000 P.S.I., pres- 
sure settings from 2 to 4800 P.S.I. Switches will 
operate in temperatures from — 65° to + 275° F. : 
Standard pressure port fitting is %4” internal pipe Fc ataapame hee 
thread but may be substituted by special welding 
fitting. The housing serves as a pressure tight safety 
capsule in case of a break in the sensing element. 
Single pole double throw switching elements are : 
rated to 10 amps., for AC and DC circuits. Free leads if c Pore pretention 
or Cannon plug are optional for electrical connec- 
tion. As an added safeguard, the stainless steel 
models will withstand 2000° heat for five minutes. 











Tier-tube sensing 
element — 

not to be confused 
with an accordion 
diaphragm. 


: —_ She inegiegs > 3 7 Y%,” internal pipe thread 
For Long Operating Life < Bie parr LOW Susanale For Explosive Atmospheres r pressure connector is 
standard — Welding fitting 
, optional. 
A complete line of several hundred 
standard models, off-the-shelf 
items, includes everything from vac- 


uum to 20,000 P.S.1. proof pressure. 








Laue these feature? LINKAGES and BEARINGS 
which as they wear, 
ACCURACY and DEPENDABILITY ; make the setting of the 


pressure switch drift. 


Au 


maintained during operating life due to 
direct acting design. 


OPERATION IN ANY POSITION which make the switch 


difficult to mount and 
which saves the installation costs en- 


countered in mounting a switch that uses 
liquid switching elements. 


IMMUNITY TO VIBRATION 


™ Mahia scene ss you can mount the switch directly on your 
re aa tt arma vibrating or moving equipment. 


very critical to vibration. 





which make the pres- 
sure switch sensitive to 
vibration. 


oS ei PRESSURE SWITCH DIVISION 
Pressure Difference Switches 5125 ALCOA AVENUE * LOS ANGELES 58 * CALIFORNIA 
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PHILADELPHIA 


High-Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems 


282 


controlled capacity 


PUMPS 


Accuracy and low maintenance to 
meet fluid proportioning require- 
ments in Chemical Processing, Re- 
fining and Boiler Feed Applications. 


Philadelphia proportioning pumps feed pre- 
cisely metered fluids or slurries into low or 
high pressure systems in nearly any desired 
ratio with flow, temperature, pressure, con- 
ductivity, PH and other controlled process 
variables. Control may be manual or auto- 
matic —with electric, hydraulic or pneumatic 
systems. 


Models may be obtained to handle a great 
variety of “tough,” corrosive and viscous 
materials. Write for full information. 


@ HILADELPHIA Rump 


Division of American Meter Co. 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 


For more data on advertised products, use Readers’ Service Cards, last page. 





New Equipment... 


graph record. In addition, its digital record 
removes any possibility of human error in 
record “picking.” Readout from the Mas- 
cot is continuously available during the 
mass spectrometer’s run, for on-the-spot 
analysis or dispatching to a computer. 

A prototype unit is reportedly saving 
the user one and one-half man-days per 
day over the manual method. Consolidated 
Electrodynamics Corp. 


Circle E14 green card, last page 


End Suction Pump Has 
Low NPSH Characteristics 


A new line of end-suction-type, BC, gen- 
eral purpose. pumps in close-coupled, hori- 
zontal, flange-mounted vertical, base- 
mounted vertical and pedestal-mounted 
horizontal design has recently been intro- 
duced. 

The range of sizes in one-fourth HP to 
40 HP at 3500 RPM and one-fourth HP 
to 20 HP at 1750 RPM. 


These pumps possess low NPSH char- 
acteristics to meet critical suction condi- 
tions. They have standard approved motors 
and the pumps may be readily changed 
from packing to seals by means of inter- 
changeable inserts. 

The pumps have steep sloping character- 
istics with constantly rising head to shut- 
off, and low impeller velocities for smooth, 
quiet operation. Aurora Pump Division, 
The New York Air Brake Co. 


Circle E15 green card, last page 


Flexible Shaft Allows 
Observation of Pipe Cut 


A flexible shaft has been designed to 
allow complete visibility of the company’s 
pipe cutting or beveling machine opera- 
tions. It is made from a length of flexible 
tubing, with a crank handle attached to 
one end of the tubing and the other end 
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lit second action 
mall flow control 
oot 6,000 psi 


New achievement by Annin in 
high pressure control and precise 
valve response for Research — 
Development—Process applications 


Annin’s new Model 9460, designed for working pressures 

to 6,000 psi, provides research, pilot plant and process 

control engineers with an extremely responsive small flow 

control valve suitable for low capacity systems. The 

operator will fully stroke in either direction in 0.75 seconds 

or less. New design features include: e integral 

positioner, open-on-air-failure or close-on-air-failure 

action; 2] Annin’s 600 Series Domotor operator; 

© differential area piston, eliminating need for loading 

regulator; (4) universal stuffing box for —400°F to 

750°F; (5) offset globe or angle body design; 6] valve plug 

stem and seat ring common to both globe and angle . 

bodies. For reliable fluid control and flexibility Angle bodies are aveiloble 
of application Annin offers the best source yan Dosvantiene. searete 


: in 90°increments for piping 
for solving any small flow control problem. convenience. 


YAnnin 


YOURS FOR THE ASKING — ets 
Complete information and specifications , 

are contained in Bulletin No. 9400. 
Write for your copy today. 


ELE TR  E 


THE ANNIN COMPANY 
DIVISION OF THE ANNIN CORPORATION 
6570 Telegraph Road, Los Angeles 22, California 
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YPROWUGUS. 6. 


will PURCHASE 
or REFINE... 
for your account. 


The facilities and experience of Truland 
may be employed advantageously 
for the economical upgrading 
and disposal of solvent 
mixtures and organic 
by-products. 

Our technically 

trained personnel 

are available to discuss 

the refining of any solvent 
mixture or organic by-products. 


Send for new booklet 
which describes our 
operation 


CHEMICAL 
EAST RUTHERFORD 


4 
NEW JERSEY Ai br (3 
| ie 


Division of The Trubek Laboratories Incorporated 





voss 
VALVES 


in your 
machine 
mean 





for your compressor. (air, gas, ammonia) 


e up to 40% more valve crea ¢ minimum pressure loss ¢ higher efficiency 
© less power consumption ¢ normal discharge temperature 
¢ quiet, vibration-free ¢ utmost safety * lower operating costs 


VOSS VALVES are made to specification, 
machined from solid stock (not cast) — 
VALVES and PLATES are of heat-treated 
alloy or stainless steel; PLATES are ma- 
chined, not stamped, and ground for precise 
close-tolerance fit; are dimensionally stable 

. ductile... resist fracture, high tempera- 
tures and corrosion .. . withstand fatigue. 
SPRINGS, of heavy rectangular sections and 
large diameters, add to dependability and 
safety. 


J. 4. eM ah neat ve 
VOSS VALVES = ea 
Bs 785 East 144th Street, New York 54,N. Y 


For more data on advertised products, use Readers’ Service Cards, last page. 


Our detailed 

proposal will be 

sent without obligation. 
Send name, 

bore, stroke and 

speed of machine. 


ms 


: 
oe 
lla 


LESS MAINTENANCE, FEWER SHUTDOWNS 





New Equipment... . 


attached to the crank pinion on the ma- 
chine. As the operator turns the crank, 
the ring gear is put in motion, and the 
torch begins its revolution around the pipe. 

This attachment is especially useful 
when cuts or bevels are being made on the 
larger sized pipe, where the operator has 
difficulty watching the cut from his nor- 
mal position. 

With the flexible shaft, the operator can 
stand in any position and observe the cut 
through the full circumference of the pipe. 
H & M Pipe Beveling Machine Co. 


Circle E16 green card, last page 





No Welding hiitiees 
Using Flange With Insert 


A new stainless steel serrated insert with 
carbon steel flange has been announced. 
Designed specifically for use with lightwall 
stainless steel piping systems, where pos- 
sible future changes make welding of joints 
undesirable, the connection can be flanged. 

Tight joints are assured because the pipe 
is expanded directly into the insert flange 
to make leak-proof connections. A serrated 
insert holds the pipe to eliminate rotation 
of the pipe in the joint. The flange is held 
to the insert by a lip that allows the flange 
to be pulled up tightly against the Neo- 
prene or Teflon gaskets. 

Speedline fittings are available in a 
range of sizes and types to provide a com- 
plete system for connecting lightwall stain- 
less piping without welding. Such systems 
are readily connected with existing con- 
ventional systems, Speedline Division, Hor- 
ace T. Potts Co. 
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Nitrile Rubber Now Made 
To Resist Ozone Cracking 


Development of the first nitrile rubber 
to resist ozone cracking has been an- 
nounced. 

According to the company, compounds 
of Hycar 1072 nitrile rubber can be made 
which are unaffected by ozone during an 
extended test period, even when the com- 
pounds are soaked in hot oil before ex- 
posure to ozone. 

This quality, combined with superior oil 
resistance, good flexibility, high strength 
and exceptional resistance to abrasion and 
oxidation, suggests several important ap- 
plications. These include electrical insula- 
tion, especially near ozone-producing spark 
discharges, and fabric coatings for both 
indoor and outdoor uses. 

Rubber parts which are under extension 
stress during use are more likely to be 


PETROLEUM REFINER—V ol. 37, No. 2 





Keep Heat Exchangers on stream with 


WILSON 


TUBE 


TEAM SAVES MAINTENANCE TOOLS 
- ° PARTS 
° TIME 

* TEMPER o 
TP-301 
Cleaner 


18,000 leading shops dépend on Kroil when a frozen 
bearing, bushing or bolt threatens production or starts 
to cost expensive man hours. 


During seventeen years they have learned that it pays : 

to use Kroil first and save parts. In these days of high 42) 

labor costs, shops cannot afford to use hammer-and-chisel 

methods when stuck-together parts cause trouble. Tube Expanders 
WHAT USERS SAY: 

“As | remember, we had quite a bit of construction machinery Wee c Sead thor 
lying around in our yard. Suddenly there was a rush call for w eae 
some of it but 90% of the pulleys on this. machinery wos 
locked by rust. We then applied Kroil to each one and the 
next morning the machinery was ready to roll.” 

‘ : , ] 
Try Kroil at our risk. Send for a gallon—use it under the <7 
worst conditions. Return it for full credit if not satisfied. 
Kroil, $4.00 a gallon; Kroiler, $1.50 each . . . together, Torq-Air-Matic 


$4.95, f.0.b. Nashville. Expander Cgntral My 


LABORATORIES 
, NASHVILLE 11, TENN. [4] 


Tube Cutt 
VIKING = a 





ROTARY 


1 Heavy-duty TP-301 Cleaner is a positive air-driven, 

hollow rotary shaft, drill type tool. Tube is scavenged 
with air or water while cleaning. 

»— Hi 


2 Wilson Models 41 and 44 Tube Expanders incor- 


. porate an improved, adjustable ball bearing thrust 
* Cut-Away View collar and are designed for efficient, easy rolling and 


Showing Viking’s Gear- maximum roll length adjustment for various tube 
sheet thicknesses. 
Within-A-Gear Principle 





3 New Wilson Torq-Air-Matic is the first and only 


air-driven tube expander drive that accurately controls 
The unique and unusually simple construction of tube expansion by directly measuring torque output 


Viking Pumps . . . with only two moving parts . . . at the mandrel. 

re ce of long, easy-maintenance operation with 4 Wilson tube cutter is easy to use and does a fast 

all grit-free liquids. job. Cutter sizes and shanks available to meet all heat 
Let Southern Engine & Pump Company show you exchanger requirements. 

how Viking Pumps can solve your pumping problems. 


Write today for your copies of 
We invite your inquiries. y ; 


Wilson Tube Cleaner catalog 

No. 77 and Wilson Tube Ex- 
N . 8 . Tw-eer 

enecilieniin pander catalog No. 88 ° 

@ TILED rye Representatives in principal cities 

\ 4) ly ¥ j I a, * IN THOMAS C. WILSON, INC. 


ENGINE & PUMP COMPANY |immtcumientemeecranon 


Service Facilities at: Houston—Dallas—Kilgore-San Antonio—Edinburg 
Corpus Christi and Beaumont, Texas 





TUBE CLEANERS ¢ TUBE EXPANDERS 
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PROBLEM: TIGHT Shut-off 
EYormUL ale} \E of HOT Gases 


ROCKWELL 
stress Sealeg 


Buttertly Valve, 


; Controlling and shutting off the How of hot 
air or highly corrosive, abrasive or dirty gases 
at high pressures and temperatures to 1350°F. 
demands precise closure between valve body and 
dise under ambient conditions. Machine toler- 
ances are not enough. 

Dimensional changes under such punishing 
conditions are compensated for by the unique 
design of the Rockwell Stress Sealed Butterfly 
Valve. The alloy stress seal band, welded in the 
valve body, is inflated when the disc reaches the 
closed position. It deflates upon opening the 
disc, permitting “free wheeling” with minimum 
torque load. 

The valve can be used for pressures to 600 
psig. Made in all sizes to 144”, furnished with 
any type of mechanical operator. Write for details. 


W.S.ROCKWELL COMPANY 


2368 ELIOT STREET * 


FAIRFIELD, CONN 





Quoth Sir Galvaknight: Only Complete 


PROTECTION 
ood Enough 


And the best complete 
anti-rust protection for 
iron and steel is hot-dip 

galvanizing. The hot-dip 
process seals out corrosion 

on all surfaces, as no other 
protective coating can. Armor- 
plate your iron and steel with 
hot-dip galvanizing by the 
Southwest’s largest commercial 
galvanizers, the Nowery J. Smith 


; Company! 
; / Ss th 
y/ Nowy yy * “~ COMPANY 


Commercial Galvanizing 


8000 Hempstead Hwy. 
P. O. Box 7398 


UNdrwd 9-1425 
Houston 8, Texas 
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New Equipment... 


attacked by atmospheric ozone than are 
those which are not under stress. It should 
do well in finished parts which are likely 
to be under tension for long periods. 

A Hycar 1072 compound, after immer- 
sion in ASTM No. 1 oil for 70 hours at 
212 F, showed excellent resistance to ozone 
exposure. The compound containing an 
added anti-ozonant showed excellent re- 
sistance to ozone both before and after 
immersion in hot oil, B. F. Goodrich Chem- 


ical Co. 
Circle E18 green card, last page 


Transfer Valve Gives 
Fast, Smooth Operation 


A new transfer valve for duplexing two 
strainers, heat exchangers or other equip- 
ment, where fast and smooth transfer of 
flow from one unit to another is required, 
has been developed. 

Known as the Cash Standard Type 45, 
the valve has six ports, including a com- 
mon inlet and outlet. Flow is through the 
single inlet, to either of two pieces of 
equipment, and out the common dis- 
charged connection. 

Special design of the valve provides 
transition of flow from one unit to the 
other on a proportional basis, assuring a 
continuous flow during transfer. 

A unique, single operating handle jacks- 
up the plug before rotation so that transfer 
can be made effortlessly. The plug cannot 
be rotated until it is clear of the seat, and 
an indicator shows position of the plug at 
all times. The handle also features an ad- 
semanas caming device to properly seat the 
plug. 

The valve is available in two sizes: one- 
inch 600 pound flanged, and 1¥%-inch 150 
pound flanged, with other sizes available 
upon application. A. W. Cash Co. 


Circle E19 green card, last page 


Ductile Iron Steam Trap 
Half Price Of Cast Steel 


A new line of ductile iron steam traps 
costing less than half as much as com- 
parable cast steel traps has just been an- 
nounced. Known as the 540 Series Hydro- 
Flex Traps, this line is designed for service 
to 500 psi and 650 F, making it especially 
adaptable for use on process equipment in 
chemical plants and refineries where cast 
steel is normally required. 

Ductile (nodular) iron, a recent metal- 
lurgical development will bend or twist 
without breaking under fire or explosion. 
Its strength, toughness and wear resistance 
is said to be comparable to steel. Ductile 
iron can be welded or brazed. ASME has 
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ALUNDUM 


High-Purity 
Fused Alumina 


... has many important 
advantages that may benefit 
your own operations 


ALUNDUM fused alpha alumina, one of many 
electrochemically refined materials produced by 
Norton Company, is gaining increased preference 
for many industrial uses. 


It is available in a number of forms. Of these, 38 
ALUNDUM grain has proved particularly successful 
in applications demanding high purity. Electrically 
fused from Bayer-processed alumina, this white 
grain is 99.49% pure AlgQs. It is insoluble in com- 
mon solvents, extremely resistant to reduction and 
is an amphoteric refractory with high dielectric 
strength. Other characteristics include: 


Melting ‘point about 3600°F. 
GpeCERE GEMM 6 i x8 6. nse Howie's v do 6 3.94 
Crystal structure hexagonal system 

(rhombohedral division) 
ae TES ap SP 9.0 Mohs’ scale 
Index of refraction............. 1.76 mean 


Norton Also Electrochemically Refines 


CRYSTOLON* silicon carbide, MAGNORITE* magne- 
sium oxide, NORBIDE* boron carbide, FUSED ZIRCONIA 
and many others, including a number still under 
development. Having varied applications in many 
fields, these high-melting materials are also basic 
ingredients of the famous Norton Refractory R’s 
— refractories engineered and prescribed for the 
widest range of uses. 


For Your Own Requirements 

Norton Company not only supplies these materials 
in crude form but.is ready to work with you in proc- 
essing or fabricating them to your own particular 
requirements. The new booklet, Norton Refractory 
Grain — Electrochemiwcally Refined, brings you de- 
tailed information. Write for your copy to Norton 
Company, Refractories Division, 461 New Bond 
Street, Worcester 6, Massachusetts. 


“Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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Thanks to the inherent hardness, chemical stability 
and high density of Norton high-purity fused alumina, 
engineers in various fields are finding it widely useful. 
For example: 


For Catalytic Reactions 


Norton fused alpha alumina carriers are outstanding 
for chemical stability and resistance to abrasion and 
erosion. Available in the form of spheres, rings and 
pellets they are used in fixed bed oxidation reactions 
where the application requires a low surface area (less 
than 1m2/gm) carrier. Inert, dense aLuNDUM spheres 
are also available for space filler applications. Other 
types of ALUNDUM catalyst carriers having surface areas 
in the range 5-60 m?/gm are also available. 





In Thermal Cracking Reactors 


Particularly in Wulff Process Generators for cracking light hy- 
drocarbons to produce acetylene gas and Koppers-Hasche Gen- 
erators for cracking light hydrocarbons to produce a variety of 
gases and petrochemicals — checkers tnade of Norton ALUNDUM 
high-purity fused alumina provide definite advantages. Their 
excellent heat transfer properties, high refractoriness and resist- 
ance to erosion caused by hot gases are important. Their ability 
to withstand the thermal stresses of intermittent operation as- 
sures long life. And their purity prevents side reactions with the 
reacting gases, thus safeguarc+ ng product quality. 


In Pebble Heaters 


ALUNDUM heat exchange pebbles are giving excellent results in 
pebble heaters for heating gases above operating temperatures 
permissible in conventional tube furnaces. Their great resistance 
to abrasion, impact and repeated heating and cooling make them 
the ideal heat transfer medium in these devices. Also, their high 
refractoriness prevents them from the softening and “bridging” 
together that causes stoppages in the heater’s moving bed. 


In Gas Synthesis Generators 


ALUNDUM fired shapes, backed up with aALUNDUM insulating cast- 
able, provide ideal linings for generators of this type because of 
their high-purity, high refractoriness, chemical stability, and 
inertness to reaction with contacting atmospheres. 


Many Other Uses 


for Norton high-purity fused alumina materials include: pure 
oxides and sintered refractories, refractory cements, wear- 
resistant parts, laboratory ware, etc. 


TEOMA 2 RRR 


NORTON 


REFRACTORIES 


Engineered... Fy ... Prescribed 
Gilaking better products... to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines » Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives + Shorpening Stones + Behr-cot Tapes 
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IMMEDIATE 
DELIVERY! 


LAMBCO 
SILKSCREEN 
STENCIL LACQUERS 


Lambco Stencil-Lac has been proved superior by 
refineries and chemical plants for sitk-screening 
or stencilling tops of barrels and drums. 

Made in a full range of colors, Lambco Stencil- 
Lac is oil and solvent resistant . . . works easily 
. . . gives full coverage and is extra durable. 

Special colors are supplied. for individual 
requirements. 


Remember, orders for Lambco Stencil-Lac are 
shipped same day received. 


FREE SAMPLES 

Test Lambco Stencil-Lac in your plant under 
regular working conditions. There is no obligation 
so phone or write today. 

Lambert Corporation manu- 
factures a full line of protective 
coatings for all purposes and 
surfaces. 


LAMBERT CORPORATION 


POST OFFICE BOX 151. HOUSTON 1 


TEXAS 





TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
fer pinhole or corrosion leaks. 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BENE 21, INDIANA, U.S.A 





New Equipment... 


adopted ductile (nodular) iron for use in 
vessels at pressures to 1000 psi and tem- 
peratures to 650 F (80 percent of cast 
steel service). 

The inverted bucket design of these 
traps incorporates a dual-fulcrum action 
of the valve lever which provides high 
discharge flow when required, yet permits 
efficient handling of very low condensate 
loads. All internal parts are made of 
heavy stainless steel to withstand the most 
severe operating conditions. The bucket is 
deep-drawn with no seams or joints, Wear 
is at a minimum since only the bucket and 
lever move. Replaceable Anum-Metl valve 
and seat are guarauteed leakproof for 
one year. 

The Strong 540 Series Traps are avail- 
able in five standard sizes with pipe con- 
nections from one-half inch to two inches 
(screwed or socket weld), and discharge 
capacities to 42,800 pounds of water per 
hour. Strong, Carlisle & Hammond. 


Circle E20 green card, last page 


Wider Speed Changes With 
New S-Section Sheave 


A new compact “S” section “Vari- 
Pitch” sheave which permits wider speed 
changes and increased horsepower trans- 
mitting capacity has just been announced. 

The new single-groove “S” section sheave 
has a range of 5.5 inches minimum to 120 
inches maximum. It complements the pres- 
ent wide range “Q” and “R” section 
“Vari-Pitch” and companion sheave line. 

Companion sheaves with ‘“‘Magic-Grip” 
bushings in sizes from 8.0 to 24.0 inch 
pitch diameter are available along with 
“S$” section belts in lengths from 54 to 150 
inches. The “S” section belt has a maxi- 
mum width of two and one-sixteenth inches 
which is wider than “Q” or “R” section 
units. 

The new “S” section sheave requires no 
more mounting space than is needed for 
the smaller “R” section one groove sheave. 
Allis-Chalmers Manufacturing Co. 
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Selection of Metal 
Gaskets Described 


A bulletin just issued describes Guard- 
ian spiral wound metal gaskets. The bulle- 
tin details the outstanding features and de- 
sign factors of the metal gaskets as well 
as the types available for specific applica- 
tions. 

The gaskets consist of spiral wound strips 
of ““V” shaped preformed stainless or cold 
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rolled steel alternated with layers of as- 
bestos or Teflon. They are recommended 
for use against steam, oils, gases and liq- 
uids including most chemicals in high pres- 
sure, high temperature applications. 

Sizes of the round, oval, square, flat side, 
diamond and pear shaped gaskets are listed 
in the Bulletin. Charts for suggested sizes 
in relation to pressures sealed are also 
included. 
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Flowmeter Measures 
With Magnet and Turbine 


A new bulletin describes the perform- 
ance characteristics and advantages of 
using the turbine-type flowmeter called the 
Pottermeter. 

The principle of operation is based on a 


STEEL PIPE 
and TUBING 


@ CARBON MOLY © CHROME MOLY 
@ STAINLESS © CARBON 


FLANGES, VALVES & FITTINGS 
All Specifications — Any Size 
Write for Stock List 


MIDCONTINENT 
TUBE SERVICE, INC. 


2120 LEE ST. EVANSTON, ILL. 
Phone: DAvis 8-4030 TWX Evanston 2276 

















REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 
used with Lumnite cement 








2440 Pennway Phone GRand 1-2570 
Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 





We have the equipment, personnel 
and experience to complete 
GUNITE work anywhere. 


Send for specifications and bulletias 
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THE Pt or YOUR 
peso 


In a few days time you can have a plan in your 
hands that took over forty years to develop. 


You benefit, that is, from Plibrico’s more than 
forty years of dealing with refractory and com- 
bustion problems. All that experience is direct- 
ly applied to your job by our Engineering 
Department. From this department came such 
developments as Plibrico’s M-1 Specification, 
eliminating costly supporting armor while al- 
lowing our two-component lining to do the job 
at low initial cost, with service equaling or 
excelling other methods. Such are the makings 
of a “pro”. 


Put this “pro” to work on your next process 
equipment lining project. 


Plibrieo 


PLIBRICO COMPANY @ CHICAGO 14, ILL. 
Plibrico Sales & Service in Principal Cities 
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CLEAN, FAST 


FIREPROOFING 
crete 


with 


Wood River (Ill.) Refinery, Sinclair Refining Company. Fireproofing Applicator: 
Concrete & Const. Co., Kansas City, Mo. 


Supporting legs on spheroid tanks fire- 
proofed by “wet gun” method at Sinclair's 
Wood River Refinery. 


NEW “WET GUN” APPLICATION 
DOES AWAY WITH OLD-TIME MESS 


This is another case history where leading refineries and 
petrochemical plants are turning to the revolutionary new 
wet gun application of Blo-crete to achieve maximum fire- 
proofing, without the drawbacks of old-time mess. Under- 
writers’ Laboratories tests definitely prove that Blo-crete’s 
combination of materials for fireproofing structural steel 
supports now provides up to 4-hr. fire rating protection. 


SAVES TIME, MONEY 
Made of vermiculite, additives and binders, the cementitious 
Blo-crete mix is applied by trained applicators. Ideal for 
per agin supporting legs, vessel skirts, pipe stanchions, 
tank shells and steel building frames. Also thermal coatings 
and renovation of structures. Always quick, low-cost and 
clean. Mail coupon for brochure, data, and name of your 
nearest applicator. 
eeeeeeeeeceeeeceeeeeeeeeeeeeeeeeeeeeeeeeeee 
ZONOLITE CO., Bio-crete Div., Dept. PR-28 
135 S. Le Salle St., Chicago 3, Ill. 
Send me Blo-crete brochure, data, name of my nearest applicator. 


Blo-crete application to supporting legs by 
“wet gun” method. 
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Cooling system at new Delaware refinery... 


Tidewater safeguards heat exchanger tubing against 
salt water corrosion and erosion...uses cupro-nickel 


These heat exchangers at Tidewater 
Oil Company’s new Delaware Refin- 
ery take their cooling water from 
the Delaware River — in gulps of 
275,000 gpm. And depending on 
tidal conditions, the river water at 
the plant intake varies from brack- 
ish to pure cea water. 


Nearly all processes at the Dela- 
ware Refinery are continuous. A 
breakdown in the cooling system 
might force the entire plant to close. 
So Tidewater takes no chances. 


They ordered heat exchanger tub- 
ing of 70/30 cupro-nickel, over one 
hundred thousand pounds of it. 


Cupro-nickel proven by 
experience 


Tidewater chose cupro-nickel tubes 
on the strength of experience gained 
at the Bayonne and Avon refineries 
using salty bay water. Resistance to 
general and local corrosion ... re- 
sistance to impingement attack at 
tube ends due to velocity ... both 


prompted the use of cupro-nickel. 


If you’re having trouble with cor- 
rosion of heat exchanger tubes, it 
will pay you to examine the cupro- 
nickel record in detail, and check 
into other nickel-containing mate- 
rials. You'll find the high points in a 
28-page illustrated booklet “Alloys 
for Heat Exchanger Problems.” For 
your copy, just write Inco. 


The International Nickel Company, Inc. 
67 Wall Street ateo, New York 5, N. Y. 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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new idea in flow measurement. It utilizes 
the hydraulic pressure of the measured 
fluid to suspend the turbine-type rotor in 
an axial “floating” position. Thrust friction 
is eliminated, and the rotor spins freely 
without slippage at a rate which is directly 
proportional to the velocity of flow through 
the line being measured. Mounted within 
the body of the meter’s rotor is a small, 
permanent magnet, polarized at right 
angles to the axis of rotation. As the rotor 
spins, the magnet sets up an alternating 
current in a coil of wire held within its 
field in an external mounting. 

The total number of pulses generated by 
a sensing element is directly proportional 
to the total quantity of liquid that passes 
through the unit. 

Used in conjunction with an electronic 
totalizer or flow rate indicator, the meter 
measures flow with extreme precision, The 
Pottermeter Co. 
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Pipe Insulation With 
Built-in Tie Wires 


Development of No. 101 pipe insulation, 
a new speed-fastening, high-temperature 
pipe covering has been announced. Built-in 
tie wires eliminate the need for conven- 
tional tie wires so that the insulation can 
be applied to large diameter lines as 
rapidly as more costly molded pipe cover- 
ings. 

Specially felted from high-temperature, 
moisture-resistant spun mineral wool, pipe 
insulation will withstand temperatures to 
1200 F. Its exterior surface is faced with 
a metal fabric of 16 gage wires welded in 


a two by two and five-eighths inch rec- 
tangular mesh and held in place by 16- 
gage wires tied through the spun wool to 
an inner facing of one-inch expanded 
metal lath. Speed fastening on the pipe is 
accomplished, as shown in the photograph, 
by hooking seven wires which extend from 
one end of the outer mesh fabric under the 
opposite stay wire and bending them over 
and back. 

No. 101 pipe insulation is especially well 
suited for covering nested pipes and steam 
traced lines (see photo) since it can be 
manufactured to fit exactly with no waste 
material. Having a low alkalinity factor 
it will not corrode pipes in the presence 
of heat and moisture. It is available in 
two-feet sections and one and one-half-to 
four-inch thicknesses for pipe sizes from 
four to 30 inches. 

The new speed-fastening material is 
specifically designed for runs of pipe that 
are to be weatherproofed with sheet metal 
or roofing felt. Baldwin-Hill Co. 
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Fabricated Flow Nozzles 
Made Lighter and Cheaper 


A new fabricated flow nozzle that is 
lighter, less expensive, easier to handle and 
is non-corrosive was recently announced. 

The nozzle, which is about one-fifth the 
weight of forged steel, can be delivered in 
less than half the time required for forged 
steel, It is made to the ASME fluid flow 
measurement code. 

Although manufacturing costs studies 
have not yet been completed, experience 
so far has indicated that the cost of fabri- 
cated nozzles will be considerably less than 
that of the steel units, with costs decreas- 
ing in proportion to the size of the nozzle 
above ten inches. The studies also indicate 
that cost of fabricated nozzles below eight 
inches will be about the same as that of 
steel nozzles. 

The company so far has manufactured 
the new nozzles up to 24 inches and has 
made quotations on 30-inch units. Penn 
Instrument Division of Burgess-Manning 
Co. 
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By LEWIS F. HATCH, Technical Consultant, Enjay 
Laboratories. This book offers the first complete review of 
the oxo reaction. It provides a thorough review of the ex- 
tensive patent literature on the subject—covering all phases 
from production through application—and stresses the prac- 
tical industrial implications of the subject as well as its theo- 
retical aspects. In addition, the author presents valuable 
new material about the most important derivatives of the 


PUMPING 


Get qualified help. 
Tell us about it. 


17-A describing 


PROBLEM 
GIVING YOU 
TROUBLE ? 


SK Gear Pumps, product of years of 
research and engineering experience, 
ere solving problems in almost 

every industrial field— pumping 

many types of materials like 

alcohol, fuel oils, glue, wax, 

lube oils, resins, cellulose, heated 

oils, road tars. Some applications 
require only a top-quality standard 
pump. Ours are top-quality. Other 
applications demand something special. 
If so, we're ready to cooperate. 


We'd like to get acquainted 
—let us send you Bulletin 


our pumps and engineering service. 


Just write us. We'll send it. 


SchuTle and Koarhie 


PANY 


Higher Oxo Alcohols has been specifically designed to 
help you solve problems which arise in the production and 
utilization of the higher oxo alcohols. If you’re working 
with synthetic lubricants, you'll find that this handy, 
authoritative work will fill an important place on your 
reference shelf. 1957. 120 pages. $4.50. 


For Sale By: GULF PUBLISHING CO. 
P, 0. Box 2608 Houston 1, Texas 


[ACO EE TONE | BR COS 


2257 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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CRUDE CHARGE 


THE PROBLEM BOTTOMS 


Corrosion of overhead condenser 
and tower internals. Because of 
corrosion, early replacement of 
the tower was contemplated. 





FFECTIVE Nalco corrosion control is very low-cost 

protection. For example, this refinery not only avoided 
the cost of a new tower, but cleaner tower internals actu- 
ally resulted in better fractionation and higher quality 
products. If you would like further facts on Nalco 
Corrosion and Fouling Inhibitors, ask your Nalco Repre- 
sentative or write direct. 


THE RESULT 


NATIONAL ALUMINATE CORPORATION 
6259 West - Place e Chicago 38, Illinois 
POrt: th 7-7240 
CANADA: mm Limited, Burlington, Ontario 
= aga UNITED STATES, HAWAII! and ALASKA 
The Fiox Company, Inc., polis 3, Minnesota 
ITALY: Nalco Italiana, S.p.A. 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
SPAIN : Nalco Espanola, S.A. 
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NOOTER is fully experienced in the fabrication and 


erection of double deck, pontoon and pan type floating roofs—all with 
the patented Nooter Seal. The Nooter design means better protection for 
your product because of the more efficient seal . .. minimum mainte- 
nance because there is no direct contact with the sealing ring, therefore 
minimum wear... and minimum delay in construction because easier 
installation and alignment are made possible by the new seal design. 


These advantages mean a better floating roof tank at a lower cost. 
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This Patented NOOTER SEAL 
HANGER is One Reason Why! 


DUAL PURPOSE MOUNTING CHANNEL 


SEALING @ING 


PIVOTED 
SUSPENSION POINT 


FLEXIBLE 
Seay 
# 


PIVOTED 
SUSPENSION POINT 


TYPE 30455 SPRING 


SLIDING CONTACT WITH DUAL PURPOSE CHANNEL 


This exclusive Nooter 2-Point suspension seal hanger 
has one pivoted and one sliding point of contact 
with the dual-purpose mounting channel. This chan- 
nel serves (1) as a means of attaching seal hanger 
to shoe without direct contact of seal hanger to shoe, 
ond (2) as a method of providing even distribution 
of the forces of seal hanger over entire height of shoe. 


NOOTER 
CORPORATION 
“Since 1896” oss 


Steel and Alloy Plate Fabricators and Erectors .. .“‘ Boilermakers” 
1404 SO. SECOND ST. . $T. LOUIS 4, MO. 





